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This study is the first in the region in which dendrochronological and archaeological 
principles were combined to establish a site chronology, and attempted to answer two 
questions. First, does the dendrochronogical dating of the timbers correlate to the 
archaeological dating of artifacts recovered during excavations? Second, can 
dendrochronological processes be used to verify and establish more precise dating of 
artifact assemblages developed at sites in which wood or wooden artifacts have been 
recovered? I addressed these questions by examining the Swaggerty Blockhouse located 
northeast of Newport, in Cocke County, Tennessee, believed to have been built by James 
Swaggerty in 1787. The structure is made up of three levels. The first is.a stone 
springhouse. The second level is 16 feet square and constructed with hewn oak timbers 
with comer notching. The third level is 21 feet square and constructed with poplar 
timbers joined by mortise and tenon. 
Dendrochronological testing at the Swaggerty Blockhouse began in June of 2001. I 
collected 3 7 oak samples, then created skeleton plots for each sample and to develop a 
floating chronology. The Norris Dam white oak chronology, which dates from 1633 and 
is anchored in 1980, was used as a master reference chronology for this study. In 
addition, I began archaeological testing in July of 2001. A total of 42 shovel tests were 
excavated, resulting in the recovery of 167 artifacts. 
Comparison of skeleton plots resulted in a cutting date of 1860. Rings from each sample 
were measured and the crossdating accuracy was tested using the COFECHA program. 
Correlation analyses on segments of ring measurement time series versus the master 
reference dating chronology gave an overall correlation of .557 (p<.001) to the year 1860. 
The flat glass and nail portion of the artifact assemblage were analyzed to develop a 
mean date and an inception date. Glass thickness was analyzed which resulted in the 
mean glass date of 1864. Examination of nails recovered during shovel testing resulted 
in a median date of 1860. Based on my analysis, the Swaggerty "Blockhouse," originally 
assigned to James Swaggerty in 1787, is instead a cantilever barn built by Jacob Stephens 
in 1860. 
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1.0 Introduction of Study 
The excavation of wood remains and the sampling of structural timbers have 
allowed dendrochronologists to extend tree-ring chronologies further back in time, 
understand past climates, investigate human interaction with the environment, and 
determine cutting dates for important historical structures. Dendrochronology has been 
used to calibrate such complex dating systems as radiocarbon analysis. In Europe, 
dendrochronology has provided absolute dating for archaeological collections and sites 
(see for example Schweingruber (1975), Casparie and Swarts (1980), Behre (1983), and 
Eckstein (1977)). Few archaeological studies have been conducted in the eastern United 
States that have incorporated both dendrochronology and archaeology. This study blends 
cultural building traits, dendrochronology, and archaeological principles together unlike 
any previously carried out in the United States. This research demonstrates the potential 
of dendroarchaeological processes to assist the archaeologist in the absolute dating of 
artifacts and in stratigraphic dating. 
The purpose of this study is to (1) analyze log building techniques at the 
Swaggerty Blockhouse in Cocke County, Tennessee (Figure 1 ), 2) establish the cutting 
date of the timbers and, as a result, date the construction of the building, and (3) establish 
a collection of artifacts that will provide insight into the lifeways that took place around 
the structure and its uses. 
The focus of this study, the Swaggerty Blockhouse, is the first archaeological 
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Figure 1. Map of Cocke County showing site location. 
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United States to include the analysis of ceramics, nails, and window glass. The 
Swaggerty Blockhouse (Figure 2) is a three-story, pen-over-pen log structure believed to 
have been built in 1787 by James Swaggerty. It is located at its original site on Clear 
Creek, along Highway 321, northeast of Newport, in Cocke County, Tennessee. 
Examination of family records showed that the site was first occupied by Revolutionary 
War veteran Frederick Swaggerty and his family through a North Carolina land grant in 
1783. The land was transferred to James Swaggerty, Frederick's second son, in 1824. 
Sometime between 1840 and 1850, the Jacob Stephens family purchased the land. From 
this period of occupation until the turn of the 20th century, the property was transferred 
between two families. In 1925, the Gay Gillespie family began current ownership of the 
property. 
The structure is comprised of three levels. The first level, from which a natural 
spring flows, serves as a foundation and is constructed of large stones and mortar. The 
second level measures 16 feet square and is constructed of oak (Quercus spp.) timbers, 
which have been hewn on two sides and are joined with half dovetail notching. The use 
of wooden pegs and shelving in this level indicate its use as a storage area. 
The third level measures 21 feet square and is constructed of a poplar 
(Liriodendron tulipifera L.) species joined by mortise and tenon. The timbers on the 
upper level have been sawn using a sash saw mechanized process. Structural indicators 
of usage in the third level include wainscoting located around the lower third of the walls, 
and a front-facing door, which opens toward an area that is believed to have been a 
wagon road. These features located on this level indicate its usage as a granary. 
3 
Figure 2. The Swaggerty Blockhouse. 
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This study also examined the effects of cultural building traits and how culture influences 
log building methods and its effects on building types. The diffusion of log building 
traits into the midland of America was also examined. The study of vernacular 
buildings present on the landscape has shown that cultural influences can be seen in notch 
types, log shaping, and floor plans of log structures. The identification of specific log 
building characteristics can aid the detection of building types and uses. 
To further aid in the identification of building types, the establishment of an 
accurate construction date is critical. I accomplished this through the use of 
dendrochronology. Dendrochronology is the analysis of the chronological sequence of 
annual growth rings in trees (Stokes and Smiley 1968). A growth ring is a layer of wood 
added each year and can be visualized as an inverted cone covering the entire tree. The 
tree ring consists of two parts: light-colored earlywood formed in the early growing 
season (March to June in Tennessee), and dark-colored latewood formed from the 
summer until the tree reaches a period of dormancy. Only tree species that add a single 
ring per year are suitable for dating. 
Tree-ring chronologies are time series of accurately dated annual averages of 
annual ring growth that have been statistically detrended to remove non-climatic age­
related growth trends and differences in individual trees (Fritts 1976; Stahle, Cook, and 
White 1985; Stahle 1990). High-quality chronologies now exist for the eastern United 
States, many of which extend back into the 17th century (Dewitt and Ames 1978), and 
some of which extend to the third century A.O. (Stahle, Cleaveland, and Hehr 1985). 
Oak trees can live up to 600 years and produce annual growth rings that can be dated to 
the year of their formation (Stahle, Cleaveland, and Hehr 1985). 
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It is possible to determine the precise season and year of a tree's harvest using the 
dendrochronological methods developed by A.E. Douglass (1935, 1941), as long as all 
trees respond to the same climatic factors (Fritts and Shatz 1975). As a result, many 
types of buildings and structures built from various species can be dated by a 
combination of dendrochronology and archaeological techniques. Independent analysis 
of historical buildings, of the forest cover around a site, of the utilization of forest 
resources in a given archaeological study area, and of individual wooden artifacts are all 
made possible by dendrochronological methods. The late historic period in eastern North 
America has been successfully analyzed for over 60 years using tree-ring dating (Robbins 
1921; Hawley 1941). However, the potential uses and applications of 
dendroarchaeological dating in the southeastern United States have not been fully 
explored. This study uses dendrochronological principles to aid in the dating of 
structures from the historical period. 
Stahle ( 1978a, 1978b) dated 24 historical structures in Arkansas, significantly 
extending the length of the post oak (Quercus stellata W angenh.) and eastern red cedar 
(Juniperus virginiana L.) chronologies previously established by the University of 
Arkansas Tree-Ring Laboratory. Stahle's research points out that wood from historical 
buildings or from archaeological sites can be an important resource for making 
chronological extensions. However, Stable's work did not fully use basic historical 
archaeology to understand the lifeways around these log structures. 
To understand the lifeways and uses of the structure, principles used in historical 
archaeology were employed. Historical archaeology is defined as "the study of the 
material remains of past occupations that have left behind some other form of historical 
6 
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evidence other than written documents" (Deetz 1996). These methods allow us to 
discover the structure of everyday life in the past and to seek to understand the broader 
development of these past occupations. For example, Faulkner (1984, 1994, 1995) used 
historical archaeological principles to interpret past occupational life ways in eastern 
Tennessee. 
The blending of dendrochronology and archaeology has been extensively used in 
the American Southwest. However, little effort has been made to establish a correlation 
between both sciences in the eastern United States. As demonstrated in this study of the 
Swaggerty Blockhouse, the blending of these principles can produce more precise dating 
of structures and artifact assemblages. 
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Chapter 2 
Origins of Log Construction in North America 
2.1 Introduction 
Log buildings have become the symbol of the taming of the American forest. 
This construction method has also been identified as one of the "pre-adaptive keys" 
leading to successful forest colonization and to the ultimate success of backwoods 
pioneering (Jordan 1989). The use of log materials required minimal processing of the 
forests' most prevalent raw material. Logs could be shaped quickly and with few tools, 
and could be processed into usable timbers with few purchased or processing 
implements. Log structures were strong enough to serve as sole support systems for a 
building's walls and roof, while also providing basic insulation qualities (Jordan 1989). 
Horizontal log construction can be traced to the early culture of the Pennsylvania 
hearth. This construction method was largely unknown to the English, Celtic, Dutch, and 
the majority of Germans (Jordan 1985). For this reason, log buildings were rarely seen in 
the Chesapeake Tidewater, Massachusetts Bay or Hudson Valley settlements (Jordan 
1985). 
One predecessor to horizontal log construction was the method used by early 
English settlers, which consisted of framed structures with clapboard siding. In 1679, 
Jaspar Dankers, a Dutchman, traveled to New York and down the east coast. He 
described English construction: 
"This miller's house is the highest up the river, hitherto inhabited. Here 
we had to lodge. We had a fire, however, but the dwellings are so 
wretchedly constructed, that if you are not so close to the fire as almost to 
bum yourself, you cannot keep warm, for the wind blows through from 
everywhere. Most of the English, and many others, have their houses 
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made of nothing but clapboards, as they call them, in this manner: they 
first make a wooden frame, they then split the boards of clap wood, so that 
they are like a cooper's pipe staves. They are about five or six feet long, 
and are nailed on the outside of the frame. When it is cold and windy the 
best people plaster them with clay. Such are most English houses in the 
country, except those they have which were built by people of other 
nations" (Dankers 1967). 
The type of log construction that is recognized as distinctively American appeared 
first in the Delaware Valley. New Sweden, a trading colony established in 1638, was 
formed by the Swedish Empire along the lower Delaware River in what is today 
Pennsylvania, New Jersey, and Delaware. The Swedish colony flourished for 13 years 
until it fell into Dutch rule. In 1664, the Dutch lost the colony to the English (Jordan 
1985). During the period of Swedish rule, the settlers had created numerous settlements 
along the Delaware River, including forts, blockhouses, and mills. By 1681, the 
expanding Swedish population was spreading up the Delaware and its tributaries into 
parts of New Jersey (Jordan 1985). 
By this time, Germany, Poland, Russia, and Finland made up the Swedish Empire 
(Jordan 1985). The ethnic composition immigrating into the Delaware River area was 
made up from these groups. Finns, who came mainly from central Sweden, formed the 
earliest population of New Sweden (Jordan 1985). Log construction in New Sweden was 
heavily influenced by all of these immigrant groups, who were familiar with this 
construction method (Jordan 1985). 
The log construction methods of the German speaking immigrants of 
Pennsylvania had an even stronger influence on folk-building traits. Alpine German log 
construction first appeared in southwestern Pennsylvania between 1717 and 1740. These 
settlers utilized hewn log construction with half round logs and detailed comer notching. 
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While the majority of Pennsylvania Germans came from regions of Germany where log 
building was not practiced, still others came from parts of Germany, Switzerland, 
Czechoslovakia, Silesia, Saxony, Bohemia, and Moravia where building was done 
exclusively with horizontal logs (Jordan 1985). Other ethnic groups in the Mid-Atlantic 
area were inspired by the log construction techniques first practiced by the German­
speaking immigrants. These groups consequently emulated the construction styles of the 
German settlers (Jordan 1985). 
Log construction was supremely suited to the pioneer life and the forest 
environment was the motivating factor for its adoption by English-speaking groups. The 
English settlers witnessed the advantages of log construction first-hand as the movement 
of Germans increased into Pennsylvania. The English began to build their own log 
structures or hired German carpenters to build the structure for them (Jordan 1985). 
Eastern German log construction styles were beginning to diffuse into the southern 
Appalachians by the 1730s (Jordan 1989). 
2.2 Timber Shaping 
In developing an understanding of the construction methods used in the building 
of blockhouses, cantilever barns, and other log structures, factors such as timber shaping, 
notch types, timber framing, joist shaping, weatherboarding, and floor plans must be 
examined. 
One of the key variables of log construction is the shaping of log timbers. Once 
the tree had been felled and trimmed, each tree would be cut to a specific length. This 
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was accomplished by standing over the log and cutting two angles into the side of the log 
until a notch of 45 degrees had been cut. The reverse side was cut in the same manner 
·until th� log was detached. To be hewn, the log was rolled onto two sections of four-foot 
lengths of log in order to raise the log to knee height. Timber dogs were then worked 
into both logs to secure them in place� The log was now marked with a straight guideline 
to insure uniform shaping. 
• Next, a felling ax was used to score cuts every along the outside of the guidelines. 
No chips or sections would be removed; only a one inch-deep slash was made to aid in 
the removal of a section from the outside of the tree to the guideline. A broadax was then 
used to remove the scored areas. The opposite guideline was then hewn parallel to the 
first. If timber frame construction was to be used, the remaining sides would be squared 
and hewn. A comer notch or a mortise and terion joint was then cut into the timber for 
framing (Wilbur 1992). 
2.2.1 Notch Types 
One defining aspect of log construction is the joining method used at the comers 
of a log structure. Specific comer notch types can also be linked to certain cultures. The 
purpose of comer notching is to prevent lateral slippage of the logs and to support the 
weight of a structure. Notching techniques were carried by settlers from Pennsylvania 
'into the western Appalachian Valley. Settlers moving through the valley of Virginia and 
through the Alleghenies congregated.in the three state area of southwestern Virginia, 
northwestern North Carolina, and upper east Tennessee (Morgan 1990). They brought 
with them various notching styles, including· the saddle, "V", and half dovetail notch. 
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Each of these styles was used interchangeably on different building types (Jordan 1989). 
Jordan examined hundreds of notch configurations but defined only eight notch types in 
midland log construction. Only five of these are common to the east Tennessee culture 
region. 
The saddle notch is used on round, unshaped logs. It is defined by a saddle­
shaped depression cut into the top and bottom or both sides of the end of a log (Figure 3). 
In the midland settlements, the most common placement of the saddle notch was on the 
underside of a log. This allowed water to drain away from the exposed end of a log, thus 
minimizing rot (Morgan 1990). In eastern Pennsylvania, the Ohio Valley, and Kentucky, 
the most common notch type was the "V" notch (Jordan 1989). This differs from the 
saddle notch in the shape of the depression cut into the underside of the log. A "V'' 
shape, rather than a rounded depression, was cut into the log. This notch type was 
ultimately adopted for use on log hewn on two sides, as it created much tighter joints and 
more flush comer timbering (Morgan 1990). 
The dovetail notch was the most complicated of the notches. One example of 
dovetailing is the full dovetail notch, identifiable through the splayed cuts on both the top 
and bottom of the log tongue. This style was found only in Pennsylvania, western 
Virginia and a small region in North Carolina (Jordan 1989) (Figure 4). 
Another example of dovetail notching is the half dovetail notch, which is splayed 
only on the top side of the log tongue. This style is widespread in Pennsylvania, North 
Carolina, Tennessee, Texas, and most southern states (Jordan 1989) (Figure 5). Overall, 
half dovetail notching is the most common notch type used in log construction. Both 
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Figure 3. Saddle notch (adapted from Jordan 1985). 
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Figure 4. Full dovetail notch ( adapted from Jordan 1985). 
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Figure 5. Half dovetail notch. 
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types of dovetail notching are used almost exclusively on heavy timbered logs that have 
been hewn on two sides. A crude notching style is the square notch. This is found 
mainly on the inner Gulf Coastal Plain. This technique does not form a locking joint, but 
instead requires wooden pins to "lock" a notched log end into an adjacent wall to prevent 
log slippage (Jordan 1989) (Figure 6). 
Most infrequent of all midland notch types is the "diamond" notch. This 
style takes its name from the diamond shape log tongue. "V'' cuts are made in the upper 
edges of the diamond shape log ends to support the log immediately above them. This 
technique was used on both round and hewn logs. Diamond notching was found 
primarily in southern Virginia and central North Carolina (Jordan 1978). 
2.2.2 Timber Framing 
The success and utility of log construction is determined by its joinery. During 
the 1800s, joinery was a combination of various types of mortise and tenon joints. The 
tenon is a tongue shape carved into the end of the timber, and the mortise is a slot carved 
into a second timber to receive the tenon (Figure 7). This type of joint is very secure and 
resistant to both tension and compression forces (Benson 1988). Mortise and tenon 
joinery differs from corner notching in requiring seasoned versus green timbers. Because 
green wood is easier to work, however, builders would shape the timbers when green and 
season them to use when dried (Wilbur 1992). 
It was important to check the timbers for imperfections or insect damage before 
working the logs into mortise and tenon joints. Once the optimal joint placement on each 
log was determined, the logs were sawn to length. Placement of the mortise slot and 
16 
Figure 6. Square notch. 
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Mort ise and Tenon jo i nt 
Figure 7. Exploded view of a mortise and tenon joint ( adapted from Wilbur 1992). 
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tenon insertion was generally between one third and one half the width of the timber 
(Wilbur 1992). Next, the shaping of the mortise and the tenon would take place. 
M�rtises were carved out of the log using a T-handled spoon and a shell auger to remove 
wood to create a slot. Five different chisel types were used to pare down the roughly 
shaped slot into a precise, square mortise slot (Wilbur 1992). If a mortise were to bear 
the load of the structure, a shoulder would be added to the timber to provide support for 
heavy beams (Figure 8). 
Tenons were constructed in the ends of the log. The first step was to mark the 
tenon shoulders with a builder's square. This line would then be scribed around the 
entire timber. Builders would then use crosscut saws and a variety of chisels to remove 
the excess wood, leaving a tenon in the timber's end (Wilbur 1992). After inserting 
tenons into mortises, the joint was pegged in place. Pegging holes were drilled separately 
into the mortise timber and into the tenon. These holes were slightly offset from one 
another in order to draw the tenon as tightly as possible into the mortise when the pegs 
were driven in (Wilbur 1992). 
2.2.3 Dovetail Joist 
Another joinery technique was the dovetail joist, similar to the full dovetail notch 
for comer timbering. This joist is defined by the splayed cuts on both the top and bottom 
of the log tongue. A joint was formed by lowering a dovetail joist into a sill mortise, or 
by lowering the sill mortise onto the dovetail joist, the latter method being used in 
cantilever structures. As, a structure's sills moved ou�ard, this motion tightened the 








Figure 8. Mortise and tenon with shoulder joints (adapted from Benson 1988). 
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Doveta i l  jo int ·�, 
Figure 9. Dovetail joint stress loading (adapted from Benson 1988). 
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2.2.4 Weatherboarding and Sawn Clapboards 
The use of clapboards as exterior protection for timber framing quickly replaced 
more traditional English methods of thatching as settlers became accustomed to the 
harsher climate of the colonies. Early clapboards were made from oak timbers that were 
quartered using a froe, then split repeatedly to achieve the desired thickness (Wilbur 
1992). Each end of the clapboard was beveled, and a nail was used to secure each end to 
a stud. 
Clapboards were milled as early as the beginning of the 1800s in east Tennessee 
sawmills (Morgan 1990). Mills were able to produce clapboards as long as the raw logs, 
an improvement over the shorter hand-hewn clapboards. There were four types of 
clapboarding: plain boards overlapping each other, boards with beveled edges, feathered 
edges, and rabbit edged (Wilbur 1992). These types can assist in the identification of a 
structure's purpose and each can also be linked to a specific historical period. 
2.3 Floor Plans 
Settlers from England brought with them the basic floor plans and designs that 
were utilized in American log construction. The precursor to much of the American log 
construction was a simple four-walled log structure. These buildings were known as 
"pens" for human dwellings and "cribs" for barns. A variety of house types grew out of 
this simple pen design. Rooms were added within a pen, or pens could be added to 
existing pens. The simplest house types were single pen dwellings, of which five floor 
plans can be identified: the "English" single pen, the rectangular pen, the hall and parlor, 
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the "Finnish," and the continental (Jordan and Kaups 1989). Barn crib _ types were also 
influenced by the English single pen and rectangular pen dwelling types (Jordan 1985). 
English single pen structures shared several identifying characteristics. They were 
typically square, measuring 16-18 feet each side. They had gables on the sides of the 
structures and matching front and rear doors. Typically, a fireplace and chimney were 
located at the center of one gable end. Rectangular pen floor plans were distinguished by 
their elongated eave walls and corresponding shorter gable ends. Front and back doors 
were typically off-center in the rectangular floor plan. 
Modifications to these single "English" and rectangular floor plans were relatively 
straightforward. Two full-sized square or rectangular pens could be combined under one 
roof. Different pen arrangements determined the type of resulting floor plan. A 
Cumberland House, for example, has a second pen built at the gable end opposite the 
fireplace/chimney end. This floor plan is named for its point of origin on the southern 
Appalachian Plateau (Jordan 1985). 
2.4 Blockhouses 
"In the center of town is a fort that is in ruin. A blockhouse of good construction 
is still in working order and able to withstand attack from Indians or Christians." 
Jaspar Dankers, 1679 (Dankers and Sluyter 1967) 
There appeared on America's eastern frontier a distinctive type of log structure: 
the military blockhouse. These were typically pens with a projecting upper story, 
expanded beyond the ground floor on two or four sides of the_ structure. This upper level 
was supported by cantilever logs and its roof was more often hipped then gabled (Jordan 
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1966). Two major types existed on the eastern frontier: the free standing blockhouse and 
the walled fort in which the blockhouse was integrated into one or more of the comers of 
the stockade. 
The British military brought this type of fortification to America during the 1760s 
(Jordan and Kaups 1989). However, the origins of the blockhouse form may be traced to 
mainland Europe. Possible precursors are the Swedishfatburen (fortified storehouse) and 
the German blockhaus (log house) (Jordan 1985). The American blockhouse was most 
certainly inspired by the British army. The British may have employed Germanic 
military engineers to build their distinctive chinkless log garrison houses in New 
England, bringing Germanic log building techniques to America by way of British 
fortifications (Jordan 1985). 
The adoption of the blockhouse on the colonial frontier by backwoods settlers can 
be seen in the independent spirit of the people. The backwoods pioneer did not look to 
the government for defense. Instead, volunteer militias and groups of "rangers" were 
organized (Baker 1997). The members of these groups were men who provided their 
own horses, equipment, provisions, and weapons. These groups were mostly made up of 
men with extensive military experience, who would have had contact with and 
knowledge of British fortifications. They would have also known which types of 
fortifications were best suited for certain situations or conditions, namely defense. As a 
result, it was these men and groups who introduced the blockhouse construction methods 
and built the majority of the blockhouse fortifications on the eastern frontier. 
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There is little to no distinction between blockhouses and fortified log dwellings. 
However, certain characteristics, most notably the depth of the upper story projection and 
the presence of gun portholes, exist which differentiate the blockhouse from other 
cantilevered structures. The key characteristic that separates the blockhouse from other 
cantilevered structures is the degree to which the upper or projected story extends past the 
lower story. A description of Fort Harrod, located on the Kentucky frontier, by Benjamin 
Van Cleve when he visited in 1791 provides the details of the fort's blockhouse: 
"The outline of the fort is a square of 264 feet. The southwest and 
southeast comers are blockhouses about 25 feet by 44 feet each. The 
comer buildings are blockhouses, the upper stories extend two feet from 
the wall on each side providing for gunfire along the walls" (O'Malley 
1987). 
Bryant's Station, also located on the Kentucky frontier, was described as: 
"At each of the four comers was a strong blockhouse extending 
two feet further out than the other cabins and two stories high, with the 
upper story projecting two feet outside the lower . . . .  These comer houses 
were generally occupied by the men who had no families, and were large 
enough to accommodate a goodly number" (O'Malley 1987). 
Joseph Doddridge described the fort at which his father lived: 
�' The fort consisted of cabins, blockhouses and stockades. The 
blockhouses were built at right angles of the fort. They projected about 
two feet beyond the outer walls of the cabins and stockades" (Baker 
1997). 
A description .of the Anderson Blockhouse on the Holston River, one of the most 
widely known places along the Wilderness Road, provides details of the upper story 
projection and the gun portholes in the blockhouse. The blockhouse stood in Carter's  
Valley on the outer edge of the Roulston River settlements, about four miles southeast of 
Moccasin Gap, in Scott County, Virginia. "The blockhouse was built by John Anderson 
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sometime prior to 1782. It was described as having two rooms, a lower and upper floor. 
The walls of the upper floor had the usual portholes, and the upper story extended two 
feet out from the lower floor" (Baker 1997). 
John Carr, who was living in Houston's Fort, also located on the Roulston River 
in Scott Co., wrote to Dr. Lyman C. Draper in 1854. "At the age of three, Indians 
attacked our fort. I can remember my father holding me up to a gun porthole in the 
blockhouse to see the Indians firing at us" (O'Malley 1987). Joseph Doddridge told of 
the preparations for the attack on his father's house. 
"I was at that time thirteen or fourteen years of age, but ranked as 
a fort soldier. After getting my gun and all things else in order I went up 
into the garret loft of my father's house and laid down about the middle of 
the floor, with my shot pouch on and my gun by my side, expecting to be 
waked up by the report of the guns at day break, to take my station at the 
gun port hole assigned me, which was in the second story of the 
blockhouse" (Baker 1997). 
Portholes were not only placed in the walls of the stockade but also in the floors 
of the second story of the blockhouses. Casper Mansker, a long hunter who traveled to 
middle Tennessee, constructed Mansker's Station. This station was made up of two 
blockhouses at opposing comers. Each blockhouse had a second floor which had 
portholes built into the floor. This feature allowed the defenders to fire into the first floor 
on the chance that an enemy had occupied it. 
The need for defense on the frontier was the primary factor in the development 
and use of these structures. The key feature of the degree of the depth of the cantilever is 
in direct correlation to the need for defense (Figures 10 and 11). To defend the fort or 
blockhouse walls, a firing position would need to be extended from the stockade wall. 
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Figure 10. Fort Menifee, Knoxville, Tennessee showing gun porthole visible just above 
the doorway (Bell's Campground United Methodist Church 1980). 
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Figure 11. Mansker's Station showing small cantilever incorporated into stockade. 
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By placing this position at a maximum of two feet away from the exterior wall, a 
clear field of fire was maintained. This field of fire could cover the extent of the stockade 
wall while allowing for a minimum exposed area for the aggressor to use as cover from 
gunfire. As a result, only a small degree of a cantilevered upper floor was necessary. 
Blockhouses became the supportive and protective element to the frontier 
stockade and settlement on the frontier. They served a clear purpose and can be 
identified by the placement of gun ports in the upper and lower walls and in the upper 
section floor. They were constructed of hewn logs in both lower and upper walls. The 
key characteristic is the degree of cantilever the upper floor projects over the lower floor. 
2.5 Barns 
"It is pretty to behold our backcountry settlements where the barns are as large as 
palaces, while the owners live in log huts; a sign of thrifty farming." 
Lewis Evans, 1753 (Sloane 1 954) 
The majority of agricultural working structures can be classified by a relatively small 
number of barn types and barn features. A typical working farm had several log 
outbuildings along with a dwelling, and the barn was the most important of these 
structures. While the word "barn" originally meant "barley house," and traditional barns 
were used as granaries, barns on the American frontier were also used as stables, hay 
storage, and tool sheds (Ensminger 1992). Before the agricultural revolution of the late 
18th and early 19th centuries, animals were housed in a separate structure or in the 
owners' dwellings, and hay was stored unprotected from the elements. As more 
progressive agricultural and animal husbandry techniques were developed, larger 
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multifunctional barns were created form earlier log barns (Ensminger 1 992). Later, as 
the roughness of the frontier wore off and more progressive agricultural techniques arose, 
more utilitarian log barns that had originally been granary barns were enlarged to become 
multifunctional structures (Authur and Witneyl 972). 
The simplest of the barn forms is the "single crib" barn. This is a basic structure 
with four walls forming a square or rectangle. A gabled roof tops the single crib barn, 
with gables at the front and rear of the structure (Jordan 1989). T�e entrance was 
typically very small and was placed close to the center of the front wall. The single crib 
barn was usually a small structure, often with an enclosed shed room on one or both eave 
sides (Jordan 1 989). Shed rooms were used for equipment storage. Larger equipment 
would have been stored under simple shed roofs along the eave sides (Ensminger 1 992). 
A different barn type was developed in southeastern Pennsylvania during the 
early 1 8th century (Jordan 1989). Rather than a simple single pen, this barn type had a 
lower level basement to house animals, and a second level to store hay and straw. The 
upper level was also used for the threshing of feed grain. The threshed grains were then 
stored in the granary located in the forebay of this two-level double crib barn. A forebay 
was an extension of the second level that jutted out over the front stable wall a distance of 
4-20 feet or more (Ensminger 1 992). Farm structures with this distinctive projecting 
forebay are known as the Pennsylvania barn (Jordan 1 985). 
To provide access for farm machinery to the upper levels of these barns, the barns 
may have been banked into a hillside or a ramp constructed to the second level. F orebay 
barns were the predominant barn on the landscape in southeastern Pennsylvania by the 
end of the 1 8th century. They diffused southward to the Shenandoah Valley and then 
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westward from Pennsylvania �uring the 19th century. As they spread, they maintained 
the double-crib floorplan, two or more levels, banks a�d ramps, and forebay of the 
Pennsylvania barn type (Jordan 1 989). 
These defining characteristics can be attributed to the German and Swiss 
population of the state. In the September 24, 1 884 issue of the Lancaster County, 
Pennsylvania German language newspaper, the Volksfreund, the Reverend Benjamin 
Bausman, �aveling in Switzerland at the time, wrote: 
"In Switzerland, we feel very much at home. There is so much to 
see that reminds one of home. _For example, here one sees the original 
Swiss barns after which all our Pennsylvania Dutch barns were patterned. 
They have a ground floor for stables and the second story serves as 
threshing floor and mow space. There is a forebay along the entire length 
of the barn" (Bausmann 1 884). 
This early reference to the similarity between the Swiss and Pennsylvania b�s provides 
an exact description of a long eave-side cantilevered forebay. 
The influence of the Pennsylvania barn was later felt_ in the Great Valley of the 
So�thern Appalachians. It was here in the. mid- 1 9th century that multi-level single and 
double crib log barns were built with massive cantilevered forebays· on all sides. This 
barn type came to be known as the cantilever barn (Jordan 1989). 
The cantilever barn was prevalent in the east Tennessee region. The lower levels 
of these barns were constructed of single or double pens on a stone foundation. The 
topmost logs of the lower level extend to the side ends of the barn and serve as the 
primary cantilevers. Running front to back, a group of secondary cantilevers determines 
the width of the barn. This group of cantilevers supports the upper level' s loft floor and 
heavy timber (Moffett and Wodehouse 1993) (Figures 12  and 1 3). 
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Figure 13. Detail of structural elements of the cantilever barn ( adapted from Moffett and 
Wodehouse 1993). 
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The distinctive shape and projecting forebays are the most recognizable features 
of the cantilever barn. Unlike many house and outbuilding types seen throughout the 
South, the cantilever barn style is numerically concentrated in East Tennessee (Moffett 
and Wodehouse 1993). According to Moffett and Wodehouse (1993) cantilever barns are 
seen as a purely local invention, which blends known and familiar construction methods 
into a structure with a unique form and function, which was most popular from the mid-
18th century to the end of World War I. 
Glassie (1965) began investigating cantilever barns in 1960 and identified an area 
of concentration in the mountains of western North Carolina and eastern Tennessee, with 
smaller concentrations in the mountains of eastern Kentucky and along the Virginia-West 
Virginia border. Moffett and Wodehouse (1993) examined 316 cantilever barns with 
heavy concentrations in Blount and Sevier counties. Blount County contained 104 
barns, or 33%, of the total number of cantilever barns in Tennessee, while Sevier County 
had 183, or 53% in Tennessee (Moffett and Wodehouse 1993). 
2.5.1 Cantilever Cribs 
The form of the cantilever barn can be defined by certain characteristics. Stone 
bases at the corners of the cribs are common to all cantilever barns (Moffett and 
Wodehouse 1993). A stone foundation would protect the sill log from dampness in the 
soil, thus preventing the exposed log ends from rotting. These foundations also created a 
stable platform. 
The walls of a crib were built from four to eight courses of horizontally placed ax­
hewn logs. A typical crib had five courses of ax-hewn logs (Moffett and Wodehouse 
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1993). Comer timbering was most frequently done with half-dovetail notching, which 
was used on 208 of 310 surviving cribs examined by Moffett and Wodehouse. Crib 
doors were found most often in one of three places: the central hallway, in each crib on 
. the long eave side, or at the gable ends. These doors were usually cut from the walls of 
the crib after construction, relying on vertical planks on each side of the doorway for 
bracing (Moffett and Wodehouse 1993). A typical crib had no constructed floor. 
However, floors, when they existed, were utilized as threshing floors. However, Moffett 
and Wodehouse (1993) examined several barns with the floors removed in which a 
continuous sill extended across the center runway. In others examined, these sills had 
been removed so that farm machinery could be driven in. 
2.5.2 Cantilever Beams 
The cantilever beams themselves often reached up to 40 feet in length, and were 
as large as 18 inches across (Moffett and Wodehouse 1993). The primary cantilevers are 
formed on the upper logs of a crib wall as they extend past the ends of the barn. A series 
of secondary cantilevers rides atop these timbers. This secondary group runs front to 
back and determines the width of the barn. The loft floor and loft frame timbers are 
supported by the secondary cantilevers (Moffett and Wodehouse 1993 ). Builders could 
reduce the dead load on the frame by tapering the ends of the secondary cantilevers. This 
tapering was used in 70% of the barns examined by Moffett and Wodehouse (1993). 
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2.5.3 Cantilever Barn Loft 
The loft of a cantilever barn was generally framed from hewn or sawn-cut 
timbers. The joinery was typically mortise and tenon secured with wooden pegs (Moffett 
and Wodehouse 1 993 ). The upper level was constructed to align atop the comers of the 
lower level crib resting on the extremities of the primary cantilevers. The most common 
framing systems used in cantilever barns were a modified queen post truss which has a 
horizontal tie beam connecting to two major uprights widthwise, and a simple post-and­
lintel on which the purlins rest (Moffett and Wodehouse 1993). Knee braces placed 
diagonally between the loft floor and the wall end frames added support to the walls and 
are common in cantilever barn construction (Moffett and Wodehouse 1 993). The exterior 
loft wall is typically covered with horizontal lapped clapboard siding that has been 
produced in a sawmill. Roofs were generally finished as a wood shingle roof (Moffett 
and Wodehouse 1993). 
2.6 Types of Cantilever Barns 
The most common cantilever barn in the east Tennessee Valley is the double 
cantilever barn with paired log cribs. In east Tennessee, the cantilever construction type 
was applied to both single crib and four crib barn plans (Moffett and Wodehouse 1993). 
Half of the barns examined by Moffett and Wodehouse ( 1993) were two crib double 
cantilever barns. These were considered the most dominant type in east Tennessee. The 
two-crib double cantilever barn is characterized by having two log cribs divided by a 
central hallway (Moffett and W ode4ouse 1993). Primary cantilevers extending 8- 1 0  feet 
out to the barn's end rest on top of each crib. 
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The second most common barn type examined by Moffett and Wodehouse (1 993) 
was the two-crib single cantilever barn. These barns are similar to the traditional form in 
all characteristics except that there are no primary cantilevers, resulting in the absence of 
an overhang at the sides or ends of the barn. Only secondary cantilevers are placed 
across the cribs and extend from front to back. The result of this configuration is a 
smaller upper loft space and an overall smaller size barn floor plan (Moffett and 
Wodehouse 1993). 
The single crib cantilever barn consists of a single crib and a double-cantilevered 
loft. The crib in this type of barn is normally considerably larger than those in double 
crib barns and may be separated into two pens (Moffett and Wodehouse 1993). Due to 
the lack of a central space, the loading and unloading of the upper loft had to be 
accomplished through an opening or a door in the upper loft wall. The primary 
cantilevers of this type typically project out 10  feet on all sides (Moffett and Wodehouse 
1993). 
Cantilevers consisting of four cribs characterize the four-crib plan, a type which 
Glassie (1 965) recommended is unique to southeastern Tennessee (Moffett and 
Wodehouse 1993). His research found symmetrical four crib barns with square cribs 
built as far south as Alabama and Mississippi, but the older plan with rectangular cribs is 
typical primarily in the mountains of east Tennessee. Moffett and Wodehouse (1 993) 
examined eight four crib cantilever barns, most having rectangular cribs and runways of 
equal width. The cantilevers in both directions were relatively short, often less than four 
feet. 
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2. 7 The Swaggerty Blockhouse 
Located in Cocke County, the Swaggerty Blockhouse is a three-story, pen-over­
pen log structure, northeast of Newport, Tennessee. Through communication with 
Swaggerty descendants, a clearer picture was developed concerning the family history of 
the site. The site was first occupied by Revolutionary War veteran Frederick Swaggerty 
and his family through a North Carolina land grant in 1783. The land was transferred to 
James Swaggerty, Frederick's second son, in 1824. 
On March 22, 1850, James Swaggerty sold the property to Jacob Stephens. Upon 
Stephens' death, the land passed to his son-in-law, S.A. Burnett. He then passed the land 
on to Stephens' two grandchildren, O.L. Burnett and his sister Suella Burnett Neas. In 
1921, T.J. Gillespie purchased the land. In 1925, Gay Gillespie, son of T.J. Gillespie, 
took possession of the land. Upon his death in the 1960s, his son and daughters took over 
ownership of the land on which the blockhouse now sits. 
The structure is comprised of three levels. The first level, from which a natural 
spring flows, is constructed of large stones, mainly limestone and mortar. Although 
building in stone had been popular in Pennsylvania, the method of building in stone never 
became a major housing building tradition within the Tennessee Valley. The use of stone 
in the area of the Tennessee Valley remains limited to outbuildings, chimney foundations, 
and foundations of log and frame buildings (Kniffen 1990). There are two types of stone 
shaping found in East Tennessee. First, the stones are generally flat and are always laid 
horizontally, frequently with a rough coursing apparent. Usually the higher the stone 
structure becomes, the thinner the stones. The stones do not depend on mortar and, as a 
result, are therefore carefully chosen and fitted together (Kniffen 1990). 
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The second type, which makes up the foundation and springhouse of the bottom 
floor of the Swaggerty Blockhouse, is a modification of the first. The stones of this type 
are usually laid in some form of mortar. They are roughly squared rather than flat and 
only slightly changed from the shapes in which they were found. The stones located in 
the springhouse walls of the Swaggerty Blockhouse contain mortar made from leached 
limestone, hardwood ash, and red clay. These stones also show evidence of shaping with 
a drill. This type is frequently found where limestone is accessible (Kniffen 1990). This 
level serves as the foundation for the second level and appears to have been used for 
storage as a springhouse. 
The second level of the structure measures 16 feet square and is constructed of 
heavy red oak timbers. The timbers that make up this level have been hewn on two sides. 
Evidence of the process of scoring can still be seen on the timbers, and the lack of care 
taken by the builder in maintaining a direct plane with the chalk line is clear since most 
of the timbers contain deep gouges made by the broadax when removing the sections 
between the scoring marks (Figure 14). The comer timbering is joined with half dovetail 
notching. Unlike the hewing of the timbers, the half dovetail comer notching is 
extremely precise. The result is a second level made up of heavy red oak timbers that are 
structurally sound and allows for sufficient support of the massive loft floor timbers. The 
average width of the timbers on the second level is 18 inches. The presence of wooden 
pegs and shelving in this level indicates its use as a storage area. 
The loft measures 21 square feet and is constructed of tulip poplar logs joined by 
mortise and tenon. Heavy framing timbers joined with mortise and tenon are the typical 
loft configuration of the cantilever barn (Moffett and Wodehouse 1993 ). The framing 
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Figure 14. Scoring marks on timbers at the Swaggerty Blockhouse. 
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system in the upper loft of the Swaggerty Blockhouse is classified as a modified queen 
post. The upper support system is made up of a horizontal beam that connects the two 
uprights that run the width of the structure. The framing system is also made up of knee 
braces in each comer of the loft. These knee braces support the vertical walls that make 
up the exterior surface. · Single six-over-six pane windows facing to the north, west, 
south, and a double set of windows facing east are located in the upper loft walls. The 
exterior of the upper loft walls is_ covered with lapped horizontal clapboard siding. 
Entrance to the upper loft is gained through an exterior set of stairs located on the north 
side of the structure . 
. Awell house constructed by the current owner 's father sometime in the mid-20th 
century is located next to the north side of the structure and is still in use. Structural 
indicators of usage in the third level include wainscoting located around the lower third 
of the wall, which is typically used in grain storage structures. A front-facing door opens 
to · the east toward an area believed to have been � wagon road. The features located on 
this level of the structure indicate its usage as a storage location for grain and other 
agrieultural products. 
2.8 Summary 
Horizontal log construction has become a symbol of the settlement of 
forested areas in America. Notc�ed log construction has be�n credited as being one of 
the pre-adapted keys which led to forest colonization. Horizontal log construction also 
allowed use of the most abundant raw material of the woodlands in a minimally 
· processed form. 
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The origins of horizontal log construction in North America have been linked to 
two cultural settlement periods in the midland and Atlantic states: the Swedish migration 
and that of the Pennsylvania Germans. British immigrants to America knew nothing of 
this method of construction in Europe. However, this cultural group adopted the log 
construction methods and used known floor plans to create the American log structure we 
are familiar with today. 
The secondary area of log construction that had the strongest influence on folk 
building traits was the area of Pennsylvania occupied by German-speaking immigrants in 
the first half of the 18th century. This second phase of influence was dominated by hewn­
log construction, the use of half round logs, and detailed comer notching. The 
immigration of German-speaking people into the mid-Atlantic area and the log 
construction techniques they brought with them inspired other ethnic groups (such as 
British immigrants) to adopt these methods and shape them by their own cultural 
knowledge. 
The British army's use of the defensive structure known as a blockhouse was 
adopted by initial settlers establishing themselves in a hostile area. The primary use of 
the blockhouse was to provide a last defense in the event of an Indian attack in the area 
around the settlement. Blockhouses were usually incorporated into a walled fence or 
stockade of the settlement or located in the middle of a settled area. They were typically 
close to a natural spring. Key characteristics of the blockhouse include a lower and upper 
floor made entirely of hewn logs, gun ports in the walls and floors, and a small 
cantilevered upper floor. 
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The landscape of east Tennessee in the mid- 1 9th century saw the development of a 
new barn type, known as the cantilever barn. The ground story of the cantilever barn was 
composed of a single or double pen supported by a stone foundation. Its topmost logs 
extend out to the barn's side ends and serve as the primary cantilevers, and on these rest a 
series of secondary cantilevers, which project front to back establishing the width of the 
barn. The secondary cantilevers serve as support of the upper story loft floor and as a 
base for the timber loft frame. 
The most noticeable feature of the cantilever barn is its distinctive shape. The 
cantilever barn style is common in parts of east Tennessee. Moffett and Wodehouse 
( 1 993) believed that the use of the cantilever barn is restricted to the Tennessee Valley. 
Appreciating the cultural impact on midland log construction and the dispersion of log 
building traditions that are woven into the American fabric is the key to understanding 
the diverse forms spread across the landscape. Examining the differences between 
construction methods and types is the key to dissimilating the different building types. 
The close relationship that exists between the blockhouse and the cantilever barn is 
purely one of coincidence, the major key being the degree to which the structure has been 
cantilevered. The gap of time that exists between the disappearance of the blockhouse in 
the very early 19th century and the emergence of the cantilever barn in the mid-to late 19th 
century show the lack of influence the blockhouse may have had on the development of 
this barn type. 
Given the characteristics of the blockhouse and cantilever barn as outlined in this 
research it is clear that the structure known as the Swaggerty Blockhouse was likely built 
in the mid- l 800s and used as a cantilever barn. 
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Blockhouse characteristics: 
1. Upper story constructed of log. 
2. Gun firing port holes in the upper story walls and floor. 
3. 2 feet or less of cantilevered upper story. 
4. Incorporation into a vertical log wall or stockade. 
Cantilever barn characteristics: 
1. Upper story constructed using framed walls and post and beam rafter system. 
2. Upper story walls covered with clapboard siding. 
3. Cantilevered upper story extends up to 20 feet over lower pen. 
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Chapter 3 
Dendrochronological Investigations at the Swaggerty Blockhouse 
3.1 The Use of Dendrochronology for Dating Structures 
The excavation of subfossil wood remains and the sampling of structural timbers 
have allowed dendrochronologists to extend tree-ring chronologies back in time and in 
tum understand past climates, determine human interaction with the environment, and 
establish cutting dates for important historical structures. In Europe, dendrochronology is 
used extensively to provide absolute dating for archaeological collections and sites 
(Baillie 1982). 
Dendrochronology focuses on the study of the chronological sequence of annual 
growth rings in trees. A growth ring is a layer of wood added each year and can be 
visualized as an inverted cone covering the entire tree. It consists of two parts: light­
colored earlywood formed in the early growing season (March to June in Tennessee), and 
dark-colored latewood formed from the summer until the tree reaches a period of 
dormancy. 
Tree-ring chronologies are created from measurements of tree-ring properties and 
time series are developed from dated annual ring growth averages or density 
measurements. These measurements are detrended and all non-climatic age-related 
growth trends removed (Fritts 1976; Stahle, Cook, and White 1985; Stahle 1990). High­
quality chronologies that extend into the 17th century now exist for the eastern United 
States (Dewitt and Ames 1978), some of which extend as far back as the 3rd century A.D. 
(Stahle, Cleaveland, and Hehr 1985). 
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Dendrochronological methods were largely developed by A.E. Douglass (1935, 
1941 ), and allow the dating to the season and year when trees were harvested (Fritts and 
Shatz 197 5). As a result, dendrochronology can be applied to the dating of various 
historical structures, and can also be used to establish phases of construction. For 
example, Stahle ( 1979) examined 24 historic log and frame buildings in Arkansas using 
dendrochronological methods. Stahle developed historic chronologies, ranging from 
A.D. 1598 to 1911 using southern yellow pine (Pinus spp.), white oak, eastern red cedar 
(Juniperus virginiana L.), and baldcypress (Taxodium distichum (L.) Rich.). Stahle 's 
findings showed the potential for the development of long-term tree-ring chronologies in 
the eastern United States by using timbers from historical structures. 
In northwestern Arkansas, Hilliard and Thomson ( 1998) employed both tree-ring 
dating and archaeology at the McGarrah-Reed farmstead, one of the earliest standing 
structures in that state. Forty-eight white oak samples taken from the structure provided a 
high-quality, climate-sensitive chronology for northwestern Arkansas back to the 17th 
century. Tree-ring cutting dates of 1834, 1835, and 1850 were found for timbers in the 
structure and these assisted the interpretation of developmental changes over time in the 
architecture, archaeology, and archival records. Examination of archival records 
indicated that the structure was constructed eight years after the initial occupation for the 
site. 
Jurney (1986) investigated five historical structures in the Martin Lake Mine area 
of the coastal plain of Texas. He examined the architectural features, the timber species 
located in each structure, and processed, dated, and examined tree-ring samples taken 
from the timbers. His findings suggested architectural changes over a large geographic 
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area and identified possible cultural factors related to these changes. Jurney's results 
_ further provided specific information involving the temporal significance of each 
structure, and provided details concerning the cultural changes in architecture of the 
project area. Jurney also pointed out that historical structures allow us to view and 
collect fragments of the original forest cover and to extend or reconstruct local age and 
forest size. 
Hawley (1941) employed tree-ring dating as a means of establishing 
chronologies in the area of the Mississippi Drainage. Hawley's work in east Tennessee 
focused on the Norris Dam Basin area beginning in 1934. By December of that year, she 
had found that eastern red cedars, oaks, and pines within the study area crossdated with 
each other and that the possibility existed for extending chronologies further back in time. 
Within the Norris Dam Basin, the red cedar chronology was extended back to AD 1517. 
Hawley also found that oaks located in western Kentucky crossdated with oaks recovered 
from archaeological sites in east Tennessee, resulting in the extension of the oak 
chronology back to AD 1536. A key factor to Hawley's work was the use of subfossil 
wood remains excavated from Indian mound sites and from existing log structures. 
3.2 Oak Growth 
Dendrochronologists in the Southeastern United States, in attempting to build 
long chronologies for historic and archaeological dating, will primarily focus on oak, due 
to the preference for its use as a building material. Oak trees produce well-defined 
annual growth rings, and can be dated to the exact year of their formation (Stahle, 
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Cleaveland, and Hehr 1985). In Germany and Switzerland, where other species such as 
pine or beech are available as timbers· in buildings, researchers have built chronologies 
from oak back for thousands of years. Oak has always been used in North America as a 
building material and high-quality samples are readily available. 
Oak can be distinguished from other species due to its ring porous structure and 
the presence of rays dissecting the stem from pith to bark. Oak can be easily identified 
by these two characteristics in the field and lab (Jones 1959). As with most trees growing 
in a temperate climate, oak develops one growth ring per year directly under the outer 
bark. Ring growth is achieved through the division of a thin layer of cells knowp. as the 
cambium (Baillie 1982). In oak, there is a conspicuous change in the structure of the 
earlywood and the latewood of a total season's growth. The earlywood consists of 
vessels formed during the period of growth that takes place between March and June in 
east Tennessee. Energy stores from the previous year provide the needed energy for the 
formation of earylwood (Varley and Gradwell 1962),- The production of woody tissue is 
dictated by changes in hormonal activity. If the tree does not have a large leaf area, the 
tree grows on the strength of its reserves from the previous year (Baillie 1982). 
Earlywood vessels translocate water from the tree 's root system to its crown. At 
the beginning of leaf expansion, the latewood in oak increases in fibrous content, and 
hormonal activity causes a change in the quality of woody tissue (Baillie 1982). Within 
one annual ring, large vessels are formed in the earlywood, while the latewood is 
characterized by dark bands. Latewood production is characterized by two types of wood 
production, causing dark bands of fibers and pale bands of latewood vessels to be 
interspersed within the latewood (Baillie 1982) (Figure 15). Variation in wood density 
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Figure 1 5. Oak tree rings (most likely red oak, Quercus rubra L.). Growth is from left to 
right showing earlywood (large vessels) and latewood ( dark bands) ring structure. 
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within one annual ring is also associated with the distinction between the earlywood and 
latewood (Baillie 1982). Large cells with a smaller amount of wall substance are found 
in the earlywood, while smaller, denser cells are found in the latewood. The transition 
between the earlywood and latewood within one annual ring can be identified by the 
variation in density and wood color of each (Baillie 1982). The formation of a line of 
small, dense vessels mark the conclusion of one growth season (Baillie 1982). For oaks, 
the width of the earlywood is independent of the width of the latewood because the 
supply of water to the leaves is not dependent on the vessel width in a particular year 
(Esau 1960). As a result, the information contained in the oak tree rings is almost 
entirely contained in the latewood. During the winter months, the tree is dormant until 
the following spring when growth is triggered by hormonal activity. 
The identification of annual growth rings is easily accomplished in oaks due to 
the wide earlywood vessels (Fritts 1976). The width of annual earlywood vessels in oaks 
is consis�ent from year to year unlike the variations in latewood width (Esau 1960). 
Variations in latewood width exist from year to year because latewood width is 
dependent on the energy supply the tree has expended. The amount of available energy 
is, in turn, dependent on canopy foliage, temperature, available sunlight, and competition, 
which greatly affect the tree's ability to convert food to energy (Baillie 1982). Larson 
( 1962) observed that the variations in the production of growth regulators due to crown 
vigor may cause differences in earlywood and latewood production in trees with large 
crowns in the open compared to trees with small crowns in more restricted conditions. 
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3.2.1 Partial Rings 
The production of one growth ring per year is not always a reliable process. 
Occasionally, a tree may not form a complete growth ring if there is insufficient wood 
tissue growth in the trunk to form a ring. Oaks typically form only partial rings when 
they experience extreme climate. In this case, an oak may form only earlywood vessels, 
such as the rings for the 1816 global cooling event caused by the eruption of Tambora in 
1815 (Cleaveland 1992, Baillie 1999). A defoliating agent may also affect the tree in the 
early portion of the growth season, after which secondary foliage is added (Esau 1960). 
The presence of reduced ring width following a period of heavy defoliation demonstrates 
the relationship between earlywood and energy reserves (Baillie 1982). An oak will use 
the majority of its energy stores each year establishing its foliage canopy. If a heavy frost 
or insect attack causes partial defoliation, the tree struggles to build up its reserves for the 
following year. 
3.2.2 Sapwood and Oaks 
Oaks usually have reliable annual growth and clear ring records. Oaks also have 
the advantage of a clearly distinguishable boundary between the sapwood and heartwood. 
In any study involving the accurate dating of a site or structure, it is critical to have a 
sapwood section intact to establish the cutting date. This can only be accomplished if the 
outer growth ring of a particular tree is present. Older timbers will often have suffered 
loss of the sapwood rings due to either physical deterioration or the removal of the wood 
in the shaping process. 
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All woody plants contain three basic elements to the secondary xylem: the fibers, 
used for the support of the tree stem; the parenchyma cells, which are involved in the 
transportation of food; and the tracheal elements, or vessels, which translocate water in 
the stem (Baillie 1982). The vessels and fibers of oak are made up of dead cells. The 
portion of the tree known as the sapwood contains the parenchyma cells. The changes in 
wood structure are caused by the dying of the parenchyma cells (Baillie 1982). The 
inactive area of heartwood is visibly different from this area of transition (Baillie 1982). 
The chemical properties of the sapwood and heartwood, rather than their physical 
properties, cause the differences between these two wood types (Baillie 1982) (Figure 
16). As wood begins to age, it loses water and stored food which are replaced with 
. organic oils, gums, and resins that begin to infiltrate the wood fibers (Baillie 1982). 
Heartwood begins to develop as the tracheary cells become blocked. These changes 
produce a heartwood area that is more durable, less penetrable, less open to attack by 
decaying agents, and visibly distinct from the living sapwood. The density of oak 
heartwood makes it more resistant to boring insects (Baillie 1982). 
3.3 Site Description: The Swaggerty Blockhouse 
3.3.1 Inspecting the Structure and Sampling Timbers 
I first examined the timbers within the Swaggerty Blockhouse to determine the species 
type and to evaluate the feasibility of sampling. Timbers in the second level are joined 
with comer notching. The clear presence of a heartwood to sapwood boundary, the red 
coloration of the heartwood, and the identification of a ring porous species helped 
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Figure 16. Oak timbers showing the heartwood/sapwood boundary. 
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to identify the timbers as oak. I also examined the structural timbers to ensure that those 
sampled were not reused timbers or timbers of later insertions and repairs. This was 
determined by the tight fitting comer notching and the lack of indicators suggesting such 
forms as pegs on the lower and extreme upper timbers. Timbers were also examined for 
deterioration, center rot, or additional sapwood removal. 
It was crucial to identify the radial orientation of the timber and to note the 
presence or absence of bark or bark indicators on the outer surface of the tree to 
determine a precise date of the cutting of historical and archaeological timbers. To 
provide conclusive cutting dates, specimens must have bark or bark indicators. These 
features record the final season and year of growth before the trees were cut down or died 
of natural causes (Bannister 1 965). Because most historical structures were constructed 
with green wood, cutting dates can tell us the exact year of construction (Hutslar 1 972). 
In some cases, however, dendrochronological and archaeological evidence may provide 
an actual date of construction even when cutting dates cannot be accurately obtained 
(Dean 1 969). 
I began by inspecting the portion of each timber's distal and basal ends, for either 
the presence of bark, beetle galleries on the specimen surface, or surface patination or 
smoothness that develops on beams stripped of bark (Nash 1999). The timbers were also 
examined to estimate the number of rings each contained. The presence of a minimum of 
70 rings on samples from timbers are needed to date historical structures in the Eastern 
United States (Stahle 1978a). Samples that contain fewer rings are usually too difficult to 
precisely match to a master chronology (Litton and Zainodin 1 99 1  ), and dating of these 
timbers becomes problematic. After close examination, the timbers within the Swaggerty 
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Blockhouse were found to be in excellent condition with no rotting or insect damage 
present. 
Timbers within the structure were then numbered according to position from the 
uppermost timber to the lower sill timber. Each timber was then designated by its 
position on a directional axis of longitude and latitude (SWG0lAE: SWaGgerty, 1st 
timber, core A, Eastside ). I sampled the logs in situ with an increment borer which 
extracted small dowel-sized cores measuring 5 mm in diameter. Those specimens judged 
to be most likely to give the date of construction or the phase of construction were those 
found in the second and third levels of the structure. Care was taken to ensure that all 
outer rings remained intact because these rings are usually located in the softest portion 
of the timbers and are susceptible to rot and insect damage. 
I collected 30 samples from the timbers on the second and third levels of the structure, 
with the goal of extracting a radial segment of the tree from pith to bark (Figure 17). A 
large number of specimens were taken to ensure the accuracy of dating and increase the 
likelihood of obtaining a cutting date. In some cases, a timber sample may fail to give a 
date even when others from the same building do. Once the specimens were extracted, 
they were stabilized in core mounts to prevent breakage of the old wood. Once mounted, 
each specimen was then labeled according to its location on the log, and the log's 
location within the structure. 
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Figure 17. Coring an oak timber at the Swaggerty Blockhouse. 
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3.4 The Norris Dam Master Chronology 
A master chronology is a series of dated tree rings that show the relative ring­
width patterns derived from a group of living ( or subfossil) trees. The process of 
counting and crossdating backwards from the outermost ring of living trees, the known 
date of extraction, provides the actual year of each ring in the master chronology (Stahle 
1978a). The chronology developed from living trees is then termed an "anchored 
chronology'' and serves as the master by which the historic structural timbers can be 
dated. An overlap of at least fifty years must exist for historic floating chronologies to 
receive an absolute date (Stahle 1978a). 
The Norris Dam white oak chronology developed by Daniel Duvick (1981) was 
selected for use as the master chronology in this study. The Norris Dam chronology is 
anchored in 1981 and extends back to 1633. It was selected due to its relative location to 
the Swaggerty structure resulting in the same climate responses within the timbers of the 
structure and the Norris Dam site. 
3.5 Crossdating with Skeleton Plots 
The specimens were sanded with progressively finer grits of sandpaper (60 to 
600 grit). This process allowed the cell wall structure and the earlywood and latewood 
boundaries of each annual ring to be examined under 1 OX magnification. To examine 
tight clusters of rings, rotten wood, or poorly sanded areas, a razor blade was used to 
surface these areas. 
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The fundamental technique of dendrochronology involves crossdating (Douglass 
1934, 1935; Stokes and Smiley 1968), the comparison of ring patterns within a single 
tree, between trees, between species, within age classes of single species, and between 
sites and major geographical areas (Stahle 1978a). "Crossdating results in the matching 
of ring patterns between separate wood samples to develop a site chronology and is the 
'bridge' by which we carry dates from the interior ring patterns of a very old living tree 
to the outer ring patterns of a prehistoric tree, each extending the other's chronology'' 
(Douglass 1941). 
A skeleton plot was developed for each specimen extracted from the Swaggerty 
Blockhouse. The skeleton plot (Douglass 1941) is a shorthand method used to illustrate 
ring patterns, and is the basic method used for dating. The skeleton plot is created on a 
simple strip of graph paper, with each vertical line corresponding to one ring on each 
specimen. Narrow rings were marked in their proper sequence, with the vertical scale 
corresponding to the width of each ring in comparison to the surrounding rings. The 
patterns were then compared among the core samples, and when narrow rings matched in 
most patterns (i. e. , crossdated), a composite skeleton plot was drawn for the timbers 
sampled in the structure. The skeleton plot depicted the average ring width patterns of 
the crossdated specimens and demonstrated the similarities among trees responding to the 
same environmental factors (Stahle 1978a). A master skeleton plot was also created for 
the Norris Dam chronology. Crossdating was then accomplished by comparing skeleton 
plots developed from the Norris Dam and Swaggerty Blockhouse chronologies. Tree 
rings on all samples were then marked to indicate the decade years, inner dates, and outer 
dates (Stokes and Smiley 1968). 
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3.6 Statistical Crossdating with COFECHA 
All specimen cores from the Swaggerty Blockhouse were then measured using a 
Velmex moveable stage micrometer and recorded with the MEDIR measurement 
program. Measurements were then processed through the computer program COFECHA 
to check the visual crossdating with correlation analysis using overlapping 50-year 
segments of all measured cores (Holmes 1983). COFECHA identifies tree ring data that 
should be re-examined for crossdating errors and performs quality checks (Holmes 1983). 
To remove low-frequency variance, each measured series was then filtered with a cubic 
spline (Cook and Peters 1981 ). To enhance the effect of variability among smaller rings, 
a log transfer was also preformed. A master dating series was then developed by taking 
the mean of all filtered and transformed series by year after indices were developed for 
each year by dividing the actual value by the predicted value obtained from the 
detrending routine. The resulting filtered series is then tested against the master dating 
series and correlations between each series compared between segments of time series. 
The COFECHA program checks for a positive and significant correlation for each 
segment. It also checks if the correlation is higher when shifted forward or backward 
from that point (Holmes 1983). Single measurements that were statistical outliers after 
filtering and transformation were also noted (Holmes 1983). 
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3.6.1 COFECHA: Description of Output 
The measurement series for the · Swaggerty samples ( eacl,l beginning with year 
"l  ") were compared to the Norris Dam white oak chronology as undated series entered 
into COFECHA. · Those samples that had a high correlation value assigned to the same 
· year within each 50-year segment were defined as dated series. Ten samples from the 
Swaggerty Blockhouse contained high correlation values with the master chronology and 
were considered as dated samples for this study (Table A-1). These dated samples came 
exclusively from the logs located in the lower portion of the structure. Wooden timbers 
in the upper story, which had no outside rings or patina ( due to being cut with a 
mechanized saw) could not be dated. However, the possibility of future research to 
establish average sapwood ring counts and sapwood to heartwood boundaries for oaks 
and poplar species in the eastern United States became evident. 
Preliminary cut dates were estimated through the use of the initial COFECHA 
output by adding the total number of counted rings to the year that had the highest 
correlation values to the master for each sample. This analysis suggested a date range for 
the structural timbers between 1673 and a cutting date of 1860. 
These ten series were then assigned their respective calendrical dates, then 
compared to the Norris Dam chronology and processed through COFECHA once more to 
verify the suggested dating {Table A-2). This resulted in the development of a master 
dating site chronology for the Swaggerty Blockhouse, which consisted of a 187-year 
chronology from 1673 to 1860. The Swaggerty time series contained a high interseries 
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correlation value of .557 (p<.001) to the Norris Dam chronology {Table A-3). A graph 
showed the excellent agreement between ring widths from the Swaggerty Blockhouse 
and the Norris Dam sites (Figure 18). The correlation to the master for each member of 
the population within the sample set r.anged between .185 and .714. 
Mean sensitivity is a percentage of change from each measured yearly ring value 
to the next (Douglass 1941 ). Due to persistence, trends, cycles, and other non-random 
components produced by climate and the generative process of tree growth, the size of 
successive growth rings is statistically dependent (Fritts 1976). Tree-ring sequences that 
are highly variable year to year will have high values of mean sensitivity, a desirable 
property. The Swaggerty site chronology showed above average mean sensitivity at 
.226. DeWitt and Ames (1978) established an average mean sensitivity for tree species in 
the eastern United States as .200. 
3.7 Summary 
The quality of the specimens and dating of this site demonstrate the ability for 
historical structures in the Southeast to yield high-quality tree-ring chronologies. The 
ability to develop 
long-term ring chronologies extending back to the 17th, 18th, and 19th centuries in the 
eastern United States can be facilitated by using tree rings from historical structures. 
Timbers in these structures likely contain tree rings from the virgin forests that once 
covered the landscape. Timbers within the Swaggerty Blockhouse were first examined to 
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Figure 18. Norris Dam Chronology plotted against Swaggertry Blockhouse Chronology. 
had a clear heartwood-to-sapwood boundary. This characteristic, along with the red 
coloration of the heartwood and the identification of a ring porous species, helped to 
identify the timbers as oak (Quercus spp. L). 
A total of 30 samples was collected from the timbers on the second and third 
levels of the structure. Specimens were crossdated using skeleton plots by comparing the 
ring patterns within a single core, between cores, and between the Swaggerty and Norris 
Dam sites. A skeleton plot was developed for each specimen extracted and then 
crossdated log to log. This resulted in a site chronology covering 186 years. The Norris 
Dam white oak chronology (Duvick 1981) was selected for use as the master chronology 
in this study. The Norris Dam chronology is anchored in 1981 and extends back to 1633. 
It was selected due to its relative location to the Swaggerty structure resulting in the same 
climate responses within the timbers of the structure and the Norris Dam site. The site 
chronology was then crossdated to the Norris Dam chronology and an initial cutting date 
of 1860 was established. The site chronology was then processed through the quality 
control program COFECHA, which confirmed the crossdating and gave a correlation 
value of .557 between the Norris Dam and Swaggerty chronologies with an outer year of 
1860. The correlation and crossdating was further confirmed by the presence of a marker 
ring in both the Swaggerty site chronology and the Norris Dam chronology that dated to 
1774. The Swaggerty Blockhouse, believed to have been built in 1787, is precisely dated 
to 1860, thus rewriting local and state history. 
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Chapter 4 
Archaeological Investigations at the Swaggerty Blockhouse 
4.1 Historic Archaeological Investigations 
Historical archaeology is the study of the material remains of past occupations 
that have left behind some form of historical evidence other than written documents 
(Deetz 1996). These methods attempt to discover the fabric of everyday life in the past, 
and seek to understand the broader development of these past occupations, or life ways. 
Faulkner ( 1984, 1994, 1995) has used historical archaeological techniques to interpret 
past occupational life ways in eastern Tennessee. Many types of historical sites and their 
material remains have revealed the past lifeways of settlers and pioneers moving into and 
through the East Tennessee valley. 
The Swaggerty Blockhouse was believed to have been built by James Swaggerty 
in 1787. The use of historical archaeological techniques should improve our 
understanding of the lifeways that took place around the structure, including its 
appe-arance, occupational history, and material culture. This was accomplished by the 
development of an artifact collection gathered with the use of shovel testing and surface 
collections during June and July of 2001 . Shovel testing, which involves the removal and 
screening of a I -foot deep section of strata, was performed to develop an artifact 
collection that would indicate both the date of the occupation of the building, and the 
function of the building through ceramic, glass, and miscellaneous metal artifacts. 
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4.2 Occupational History of the Swaggerty Site 
The history of the settlement of the site was developed through communications 
with a James Swaggerty descendant that provided additional documentary evidence. 
Beginning in the late 18th century, ethnic German settlers from Pennsylvania began 
moving into Greene County, presently Cocke County, Tennessee. Frederick Swaggerty 
was part of the movement into the area, born in 1725 at N eideringleheim, Germany. He 
arrived in Philadelphia on September 26, 1749 on board the "Dragon," which sailed from 
Rotterdam, Netherlands. From his arrival in America to 1782, he appears on the tax list 
for Lancaster an� Cumberland counties in Pennsylvania. Beginning in 1783, he appears 
on the Greene County, Tennessee tax list. On June 6, 1784, Jonathan Armstrong ordered 
a survey of 400 acres for Frederick Swaggerty on Clear Creek, Cocke ·county. Three 
North Carolina land transactions are listed: numbers 127, 1 39, and 1202 in Greene 
County. Transaction number 127, dated November 1, 1785, lists 400 acres of land being 
granted to Frederick Swaggerty in Greene County on Clear Creek "bordering Abraham 
Swaggerty's line" for 10 pounds per hundred acres. Transaction number 139, dated 
November 1, 1786, lists 200 acres of land being granted to Frederick Swaggerty in 
Greene County on the Clear Creek branch of the French Broad River "bordering 
Walkers' and Anderson's line." North Carolina land transaction 1202, dated February 
23, 1793, grants Frederick Swaggerty 200 acres in Greene County, Tennessee. In 1795, 
he is listed as having purchased more land: "One other from Jacob Mcconnel to 
Frederick Swaggerty dated October 28, 1795 for two hundred acres of land more or less. 
Was duly proven by the oath of Joseph O'Haver and admitted to record. 115 paid." 
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Frederick Swaggerty settled in the "Dutch Valley'' of present day Cocke County 
with his wife, Elizabeth, and nine children: Maria, Frederick Jr, Sarah, John, Benjamin, 
Thomas, James, Carrie, and Catherine. There is no record of Frederick Swaggerty then 
until 1824, when James Swaggerty is deeded 114 acres of land once owned by his father 
Frederick. It is not known when Frederick died, but his death must have occurred 
between 1795 and 1824. 
The next reference to James Swaggerty occurs in the 1839 tax list for Cocke 
County. He is listed as having 500 acres of land and three slaves. On March 22, 1850, 
James Swaggerty sold 114 acres to Jacob Stephens. This included the original farmstead 
settled and built by Frederick (Houston 1984). 
Jacob Stephens first appears on the 1860 Head of Household census for Cocke 
County, district number 8. He is listed as being 57 years of age and born in Tennessee. 
Living with him are his wife (Lanna, 50) and children; Margaret 22, Isaac 14, Susannah 
12, and Catherine 9. His occupation is listed as a farmer with $9000 of real estate and 
$93 85 in personal estate. He is listed as having 120 acres of improved land and 50 acres 
of unimproved land. His farm is valued at $4500 with $200 of farm machinery. His total 
livestock, which includes two horses, two mules, three milk cows, and 7 5 swine, is 
valued at $1060. He is listed as producing 218 bushels of wheat, 100 bushels of oats, 100 
bushels of potatoes, 250 pounds of butter, 50 pounds of cheese, 10 tons of hay, and 800 
bushels of Indian com. The total value of animals slaughtered is $200, the second­
highest dollar value in his district (USCO 1860). 
Jacob Stephens is listed next in the 1870 Head of Household census for Cocke 
County, district number 2. He is listed as being 67 years of age and his occupation is a 
66 
farmer. His real estate and personal value dropped significantly in the post Civil War era 
to $2000 in real estate and $1000 in personal estate. Listed as living in the household are: 
Lanna 60, Elizabeth 31, Susan 21, Isaac 24, Alexander 11, and Amanda Sharp (born in 
Virginia) 10. By 1870, Jacob Stephens had increased his diversity of livestock. The 
census lists three horses, three mules, six milk cows, two working oxen, 18 cattle, 30 
sheep, and 30 swine for a total value of $500. In his fields, he was producing 150 bushels 
of wheat, 100 bushels of oats, and 400 bushels of Indian com. Other farm products he 
produced included 60 pounds of wool, 30 bushels of potatoes, 100 pounds of butter, 10 
tons of hay, 75 gallons of molasses, and 40 pounds of honey (USCO 1870). 
Jacob Stephens died on June 12, 1879 and the farm was left to his four children. 
S.A. Burnett, a son-in-law, became owner of the farm and then passed it on to his two 
children, O.L. Burnett and his sister Suella Burnett Neas, the grandchildren of Jacob 
Stephens. T.J. Gillespie, the grandfather of the current owner, bought 187 acres from 
O.L. Burmett on January 4, 1921. Upon the death ofT.J. Gillespie, Gay Gillespie was 
deeded the farm on January 6, 1923. 
4.3 The Archaeology of the Swaggerty Blockhouse 
In the spring of 2001, the Swaggerty Blockhouse was assigned site number 
40CK201 by the State of Tennessee Division of Archaeology. The area of testing and 
examination of archaeological remains measured approximately 200x75 feet. This area 
extends from the blockhouse north to an access road, and is bordered by Clear Creek on 
the west side and Highway 321 on the east side. The area was measured, mapped, and 
photographed in preparation for soil core testing. 
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The soil core testing used a 36 inch by one-inch diameter soil sampler to identify 
areas of possible soil disturbance, and to help locate such anomalies as brick, stone 
foundations, ditches, postholes, and trash pits. This area was also examined to develop a 
collection of any artifacts that were visible at the surface. The site and building were also 
examined for structural artifacts such as nails and window glass. 
The area adjacent to the blockhouse was then gridded using a six-foot on-center 
grid system. A grid was laid out over the site to aid in mapping and to help record the 
location of artifacts and features found within the site. The grid was established using a 
transit surveying system utilizing the east face of the blockhouse as the north-south axis, 
or site meridian (Hester, Hiezer and Graham 1975). The transit system was also used to 
establish an alpha datum point that was used to establish all measurements within the 
grid. Another line was run from the alpha datum point at right angles to the meridian and 
was referred to as the site base line (Noel-Hume 1969). At the alpha and secondary 
datum points, 12 inch sections of PVC tubing were inserted into the soil and marked with 
flagging tape to serve as reference points for shovel testing. Shovel testing points were 
marked every six feet using pin flags. These points were then numbered, and a detailed 
map was developed of the test area showing each location (Figure 19). 
Shovel testing involved the removal of a one-foot diameter section of turf 
exposing the upper section of humus. Subsequent levels were then removed with a 
shovel or trowel and all soil color changes were noted. The depth of each shovel test was 
dependent on the stratigraphy of the underlying strata and on living tree roots that were 
abundant on the east side of the structure. Soil color and texture were recorded in each 
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two-foot square screen. All artifacts recovered were recorded on standard shovel testing 
field forms, bagged according to accepted practice, and boxed for transport. Each shovel 
test was labeled according to its position on the grid and its number within the testing 
sequence. A shovel testing form was then filled out for each unit detailing the site 
number, date, test pit number, recovery methods, artifacts recovered, depth of humus, 
depth of each shovel test, and soils. Test pits were then back-filled with screened soil and 
the turf replaced. 
The assemblage collected was then processed through the Historical Archaeology 
Lab at the University of Tennessee. Artifacts were classified into nine groups: kitchen 
storage, kitchen service, pharmaceutical bottles, farm tools, architecture nails, bone 
fragments, clothing buttons, stable and barn, and wood remains. Each artifact was then 
washed, numbered, measured, bagged in clear plastic, and a detailed artifact form was 
filled out. � the case of window glass, each artifact was measured by thickness. Nails 
were examined for manufacturing and condition. The proximal, distal, and mid-sections 
of the shanks were examined under 1 OX magnification and photographed. 
4.4 Overview of the Collection 
On the south side of the structure, 12 shovel test pits were excavated resulting in 
the discovery of an older crushed limestone roadbed that ran along the east side of the 
structure (Table A-4). This roadbed also ran directly under the door, which opened to the 
upper story of the structure, the level that was used for grain storage. The presence of 
tree roots and the roadbed was problematic in conducting test pits deeper than .5 feet. 
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This same problem was encountered on the east side of the structure, and testing in 
shovel tests nine through 12 was not carried out. As testing moved more to the north and 
northeast side of the structure, three ceramic sherds from storage containers (likely jars 
and crocks) were recovered. These included a salt glazed coarse stoneware jar (1780-
1900), a slip glazed coarse stoneware crock (1800-1900), and a Bristol glazed coarse 
stoneware jar (1880-1900) (Faulkner 2000). Also recovered were seven sherds of Mason 
jars and soda bottles and three fragments of unidentified metal. Faunal remains 
recovered in this area included a hog tusk found in moderately dispersed layers of ash 
approximately .5 feet in thickness. Six nails, three-machine cut and three wire nails, were 
also recovered in this area. 
The western side of the structure yielded the largest portion of the total collection 
and the highest amount of ash deposits. A total of 46 artifacts was recovered from this 
area. Four ceramic sherds of a lead glazed redware jar (1800-1850), a plain whiteware 
cup ( 1860-1900), a salt glazed coarse stoneware jar ( 1780-1900), and an alkaline glazed 
coarse stoneware jar (1780-1900) were collected (Faulkner 2000). Also recovered were 
19 sherds of curved glass from Mason jars and soda bottles, and three pieces of 
unidentified metal. Five machine cut nails, and two crown bottle caps were also 
recovered. Faunal remains recovered included a medium-sized anklebone identified as 
swine. 
A very thick ash layer was uncovered as the shovel tests moved to the extreme 
western portion of the structure. The ash was identified using magnification as hardwood 
and in some locations an ash layer as deep as 1 . 0 feet was present. Twelve ash specimens 
were collected for analysis. Species and age could not be determined due to the size and 
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condition of these specimens. The portion of the ash that contained small charred 
remains was examined under 1 OX magnification and was also identified as hardwood. 
4.4.1 Examination and Classification of Artifacts 
Artifacts were classified into nine groups: kitchen storage, kitchen service, 
pharmaceutical bottles, farm tools, architectural nails, bone fragments, clothing buttons, 
stable and barn, and wood remains (Figure 20). Kitchen service contained the largest 
percentage of the artifact collection at 42%. This group contained, however, a large 
portion of modem soda and beer bottles that were clustered around the parking area 
adjacent to the structure. The grouping labeled as wood fragments contained the second 
largest concentration of remains excavated at 24%. This portion was represented in a 
large and deep ash layer located in the northern and western portion of the site on the 
downhill slope near the water source for the site. 
Kitchen storage was the third highest category, making up 14% of the total 
number of artifacts. This portion of the assemblage was excavated on the northern and 
western portion of the site. The assemblage included a salt glazed coarse stoneware jar 
(1780-1900), a slip glazed coarse stoneware crock (1800-1900), and a Bristol glazed 
coarse stoneware jar (1880-1900), a lead glazed redware jar (1800-1850), a plain 
whiteware cup (1860-1900), a salt glazed coarse stoneware jar (1780-1900), and an 
alkaline glazed coarse stoneware jar (1780-1900) (Figure 21). A large amount was 
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Figure 21. Ceramic sherds excavated from the Swaggerty site (Left to Right: Bristol 
glazed coarse stoneware, lead glazed redware, salt glazed coarse stoneware, alkaline 
glazed coarse stoneware). 
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of the structure. The inception and terminal dates for the ceramic portion of the 
assemblage resulted in a ceramic sherd median date of 1852. 
The farm activities group made up 8% of the assemblage and contained 
miscellaneous metal parts that were so deteriorated that their function could not be 
determined. 
A total of 24 nails was recovered from the site. The nail assemblage was divided 
into two distinctive nail groups consisting of fully machine cut nails and wire nails. Nails 
were examined under 1 OX magnification paying close attention to the proximal end of 
the nail just under the nail head. Nails were examined for clinching just under the head, a 
sign of the machining process (Figure 22). Fully machine cut nails with a date range for 
the east Tennessee region of 1830- 1890 made up 75% of the nail collection. Wire nails 
with a date range of 1890 to the present made up 25% of the total collection (Figure 23). 
A median nail date of 1860 was determined for the cut nail assemblage. Fully machine 
cut nail function consisted of 50% flooring, 25% molding, 19% framing, and 6% 
finishing (Figure 24). Wire nail function consisted of 33% each for framing and finishing 
work, and 17% each for flooring and roofing (Figure 25). 
A total of 36 window glass sherds was recovered through surface collection and 
shovel testing. The thickness of all window glass sherds was measured with digital 
calibers and the thickness noted. The thickness of each sherd was then compared to the 
MOIR glass thickness classification to determine the date of each specimen (Moir 1982, 
1987). The total assemblage of window glass was divided into 20-year segments with 
17% of the total dating from 1820-40, 19% from 1841 - 1860, 28% from 186 1 - 1880, 17% 
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developed from the dating of the total assemblage. Median dates for each portion of the 
assemblage were determined as 1 852 for the ceramic portion, 1 860 for the cut nail 
portion, and 1 864 for the window glass portion. The median dates for ceramics, nail, and 
window glass places the structure's  construction and use during the period in which the 
farm was owned and operated by Jacob Stephens, 1 850- 1 879. 
4.5 Spatial Placement of the Swaggerty Blockhouse 
Since its construction in 1 860, the structure was used exclusively as a farm 
outbuilding. Outbuildings were typically used exclusively as a means to support the 
domestic activities surrounding the household (Faulkner 1 995). The production, storage, 
and disposal of food and its byproducts were the main uses for the outbuilding complex. 
The lack of available food products through conte�porary channels (i.e. food suppliers 
such as grocers) meant that food had to be produced by the household. This resulted in 
the development of special use structures that could offset this deficiency. The placement 
of food production outbuildings away from the dwelling is common in all cultures. This 
placement allowed the noise, heat, smells, and other byproducts of food production to be 
separated from the living quarters. 
The placement of the Swaggerty Blockhouse/Stephens Barn approximately 300 
yards to the southwest of the dwelling, separated by a roadway, demonstrates the trend of 
placing food production buildings away from the formal living spaces and creating a 
separate outbuilding area. The location of the structure next to an available year-round 
water source demonstrates the builders' ability to construct a multipurpose outbuilding, a 
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building that could be used as a spring house for the storage of perishable food items, as 
storage for farm tools on its second floor, and as a granary on its upper floor. The 
structure's placement away from the living quarters and next to an available water source 
also provided an ideal area for the processing of food products and allowed for a more 
suitable sanitary environment. The placement of the building downstream from the 
living quarters and on a slight slope allowed drainage away from the clean water source 
that supplied the household. 
4.6 Corn Crops and Hog Farming in the South : 1860-1880 
In a message delivered to the state legislature in 1799, Governor John Sevier 
spoke of the great agricultural advantages Tennessee possessed. "Providence," he 
asserted, "has blessed this state with a soil peculiarly calculated for the production of 
wheat, hemp, flax, cotton, tobacco, and indigo" (Folmsbee 1969). 
The South in 1860 had become a mixture of specialized areas producing cash 
crops. The bulk of the South's wheat, livestock, hemp, and tobacco came from North 
Carolina, Kentucky, Maryland, Virginia, and Tennessee (Gates 1965). These states 
provided farm products such as pork, com, and working stock to the plantations that 
produced cotton, indigo, and sugar cane along the seaboard in the lower South. By 1860, 
these states also produced and provided 80 % of the South's total wheat crop, harvesting 
six bushels of wheat per person (USCO 1864). During the first half of the 19th century, 
agriculture was the main economic pursuit in the state of Tennessee. By 1850, the state 
had nearly 120,000 farmers, and com was the primary crop being produced in the eastern 
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portion of the state (Gates 1 965). East Tennessee also had a greater diversification of 
crops ( also producing wheat, clover, beans, hemp, and swine) than farmers in the middle 
and western parts of the state, which focused on the production of tobacco and cotton 
(Gates 1 965). 
Southerners raised a surplus of corn, which they marketed in the form of meat, 
liquor, and grain (Gates 1 965). Most often, farmers fed their corn crops to livestock, 
which was in turn driven to market. Selling corn-fattened hogs proved the most 
profitable way of marketing corn in the years prior to the Civil War (Gates 1 965). 
The production of corn-fattened livestock was a major industry in Kentucky, 
Missouri, and Tennessee, the three states that also led the South in corn production (Gates 
1 965). By 1860, these three states harvested 44% of the South's corn and contained 34% 
of the region's hogs (USCO 1864). However, four years of Civil War reduced the 
production ability of farmers and the amount of hogs in the South. In 1 860, the 
Confederate states contained only 1 .8 hogs per person (Gates 1 965). To achieve self­
sufficiency in pork, the region needed at least 2.2 hogs per person, but the Confederacy 
failed to raise enough hogs to feed its soldiers and civilians (Gates 1965). Given the 
Confederate soldiers' affection for bacon and pork products, the Confederate Subsistence 
Department began to acquire hog meat to vary the soldiers' rations of beef and bread 
(Gates 1 965). Prior to 1 860, the South had imported extra salt pork from states in the 
Midwest (Gray 1 933). Once the Union blockade was in place, the source of extra pork 
and their products had been lost. The shortage of pork overwhelmed the Confederacy 
throughout the war, and the Subsistence Department "was barely able to scrape together, 
week by week, the stinted rations of bacon indispensable to keep life in the soldiers" 
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(Dodge 1 868). Diseases such as a cholera outbreak that killed penned swine in 1 860 
drastically affected hog production (Gates 1965). 
By 1 864, the South's agricultural production was basically non-existent. The 
South's resources had been depleted by the war's end due to working stock, livestock, 
and cropland had been destroyed. The yeoman farmer class of poor whites had been 
drawn into military service either through volunteering, the purchasing of enlistments, or 
conscription. Many farms had been left in ruin with no way to rebuild after the war. 
An assessment of the 1 860 and 1 870 census reports shows the decline in southern 
agriculture in the South. Between 1 860 and 1 870, the amount of cultivated land in the 
southern states fell from 73,725,000 to 69,6 1 6,000 acres and the cash value of farms 
dropped from $2,5 1 9,000,000 to $ 1 ,953,000,000 (Gates 1965). The value of farm 
implements declined from $ 103, 169,000 to $76,696,000 during the same period (USCO 
1 864). 
The war's effects were also evident in com and livestock production. Between 
1 860 and 1 870, the southern com crop dropped from 433,009,000 to 3 1 5 , 1 06,000 bushels 
(Gray 1933). Prior to the war, the South harvested 37 bushels of com per person. By 
1 870, the South's harvest declined to only 23 bushels per person (Gates 1965). During 
the 1 860s, the number of southern hogs had dropped from 20,637,000 to 13 ,708,000 
(USCO 1 870). In 1 860, the South maintained the required two hogs per person standard 
needed for self-sufficiency. But by 1 870, there was only one hog for each person within 
the South (USCO 1 872). Before the war, the South contained a wealth of com and also 
achieved self-reliance in pork products. After the war, the South had to once again tum 
to the Midwest to supply its needs in these products. 
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By 1880, the southern states had recovered, and the com harvest totaled 
573,276,000 bushels, a total that surpassed the 1860 crop by 140,267,000 bushels (USCO 
1883). Subtracting the number of bushels consumed by the population of the South 
(145,730,000), hogs (49,060,000), and work animals (21,390,000) from the 1880 com 
harvests of 235,656,000 bushels left a small surplus of 19,476,000 bushels was left 
(USCO 1883). 
Having achieved self-sufficiency in com, the lower South "cotton" states still 
could not support its needs for hog products. By 1880, the lower southern states counted 
only 12,265,000 hogs, a total that was 1,427,000 below the 1860 total hog population 
(USCO 1864, USCO 1883). After the war had ended, it became increasingly difficult to 
raise hogs in the lower South. In the years leading up to the war, southern hogs free 
ranged in unfenced areas, allowing animals to fatten on oak acorns. After the war, free­
ranged hogs were hunted and poached. In addition, many counties began to close free­
ranging areas. By 1880, many of the lower southern states adopted local option laws, 
known as the fence laws of 1880, which allowed counties to choose whether to fence in 
animals or crops (McDonald and McWhiney 1975). 
The upper southern states increased hog production and herd size after the war. 
By 1880, the upper South counted 8,588,000 hogs, or 1,915,000 more than the 1860 hog 
population (USCO 1864, USCO 1883). Even with this increase, the upper South still did 
not meet its hog needs. By 1880, the upper South states contained only 1.3 hogs per 
capita, which was below the 2.2 hogs per person needed to achieve and maintain self­
sufficiency (USCO 1883). 
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4.7 Summary 
In determining the uses of historical structures, the integration of on-site 
archaeological surveying, archival research, and the excavation and development of an 
artifact assemblage are critical to understanding the lifeways and age of the site. Thanks 
in a large part to the present owners' care and concern, the Swaggerty Blockhouse, has 
changed little since its construction by Jacob Stephens in 1860. Their cooperation 
provided a much clearer picture of this building and the lifeways of its former owners. 
The archaeological and archival investigations further corroborated the 
construction date established through dendrochronological investigations. The median 
date of the artifacts of 1860 provides a clear indication that the building was not 
constructed prior to that year. 
A pre-1860 date, or even one close to the popularly held date of construction 
associated with James Swaggerty of 1787, could not be confirmed. The absence of 18th 
century lead-glazed redware, creamware and pearlware ceramics, and hand-wrought nails 
supported the conclusion that activities did not occur here in the 18th century. The large 
number of window glass sherds present on the surface and shovel tests confirm that the 
windows were installed in the structure after 1863. This also correlates to the cutting date 
on the logs and timbers of 1860. With the exception of one pre-historic ceramic sherd 
found near the spring on the north side of the structure, all ceramics dated post-1860, 
again correlating with the cutting date. 
The presence of swine bones located in or on top of a very thick ash layer on the 
north and northwest side of the structure suggests usage of the area for processing and 
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butchering hogs. The gathering of archival information through census material provided 
a clear indication that the builder, Jacob Stephens, was involved in farm activities around 
the structure. Ten years after buying the property from James Swaggerty, Jacob 
Stephens' main farming activity focused on hog production. In the 1 860 census, 
Stephens is listed as having 75 swine comprising 91 % of his livestock total, valued at 
$ 1060, and 800 bushels of Indian com comprising 70% of his grain total, valued at $484. 
The census data therefore show that 35% of his farming activity was comprised of swine 
and com production (USCO 1860). By the 1870 census, Stephens is listed as having 30 
swine, making up 33% of his total livestock, and 400 bushels of Indian com, making up 
62% of his total crop production (USCO 1870). The archival data gathered show the 
high level of swine and com production Stephens maintained even during the post Civil 
War years, clearly suggesting that his farming focused on swine and com production. 
Since the time of the Stephens family's ownership of the farm, the blockhouse 
structure was exclusively used for the storage of grain and farming equipment. While 
there is little doubt that swine production continued on a limited basis, providing enough 
pork products for the household only, farming practices at the site shifted to focus on the 
production of cattle and grain products at the tum of the 20th century. 
Determining the age and use of the structure could have only been accomplished 
through the examination of the architectural features of the structure, archival research, 
and archaeological shovel testing. Archaeological investigations at the site yielded a 
construction date of 1860, confirmed by the dendrochronological investigation of the 
structure's timbers. Archival research assisted in the establishment and confirmation of 
the building's use for food and grain storage. The artifact assemblage was further 
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confirmed by census data that pointed to the builder's farming activities. Examinations 
of the construction methods, such as milling methods, and window placement, assisted in 
the dating process. 
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Chapter 5 
Conclusions and Findings 
5.0 Conclusions 
The purpose of this study was to examine the log building techniques used at the 
Swaggerty "Blockhouse," to establish an absolute cutting date for the timbers, and to 
develop an artifact collection from the site that would reveal the uses and lifeways around 
the structure. This was accomplished by employing the principles of dendrochronology 
and archaeology. To understand the cultural aspects of log construction, the diffusion 
and use of log building techniques was also examined. Based on tree-ring and 
archaeological analyses, the structure known as the Swaggerty "Blockhouse" should 
instead be called the "Jacob Stephens Barn." 
5.1 Blockhouse fortifications have specific building traits that clearly point to thier 
use as primarily a defensive structure. 
First, the majority of blockhouse structures were incorporated into a stockade or 
vertical log wall: 
" The fort consisted of cabins, blockhouses and stockades. The 
blockhouses were built at right angles of the fort. They projected about 
two feet beyond the outer walls of the cabins and stockades" (Baker 
1997). 
Second, the upper floor walls of the blockhouse were built with gun portholes : "I 
can remember my father holding me up to a gun porthole in the blockhouse to see 
the Indians firing at us" (O'Malley 1987). Third, a cantilevered upper floor 
should exist that extends 2 feet or less over the lower floor. Historical records and 
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descriptions of blockhouse fortifications on the Tennessee and Kentucky frontier 
in the 18th century indicate that cantilevered upper floors were very rarely more 
that 2 feet in depth, allowing defenders to fire at right angles to the stockade 
walls. Fourth, upper floor walls are usually constructed entirely of round or hewn 
logs with notched comers. The Swaggerty "Blockhouse" displays none of these 
characteristics. 
5.2 The cantilever barn displays characteristics that are unique to this type of 
structure. 
Existing cantilever barns in east Tennessee show key architectural characteristics 
that help in their identification. First, the east Tennessee cantilever barn is exclusively 
constructed with a lower crib built with round or hewn logs and an upper floor built with 
framed walls. Second, the upper floor walls are covered with clapboard siding produced 
with the use of a mechanized saw. Third, the degree of depth of the cantilevered upper 
floor can be up to 20 feet over the lower crib. Cantilever barns therefore differ 
considerably from blockhouse structures in architectural style. The Swaggerty 
"Blockhouse" displays all the characteristics that distinguish it as a cantilever barn. 
5.3 Crossdating using skeleton plots was successful and provided an initial cutting 
date for the Swaggerty "Blockhouse" of 1860. 
Skeleton plots were developed for each of the 30 samples extracted from timbers 
within the Swaggerty Blockhouse. A master skeleton plot was also developed for the 
Norris Dam reference chronology. The comparing of the Swaggerty plots to the Norris 
Dam plots resulted in a cutting date of 1860 for logs in the structure. 
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5.4 The initial cutting date for the structure of 1860 obtained using skeleton plots 
was statistically verified using COFECHA. 
The measurement values for 30 Swaggerty samples were compared to the Norris 
Dam white oak chronology as undated series. Ten samples from the structure 
demonstrated high correlation values and were considered as dated, with the innermost 
ring dates to 1633 and a cutting date of 1860. An average interseries correlation value of 
.557 was found between the Swaggerty site and the master chronology, providing 
conclusive evidence that the timbers in the Swaggerty Blockhouse were cut in 1860. 
5.5 The site of the Swaggerty "Blockhouse" was originally occupied by Frederick 
Swaggerty, but was later sold to Jacob Stephens in 1850. 
Frederick Swaggerty, James Swaggerty's father, arrived in America from 
Germany in 1749. In 1783, he appears on the Greene County, Tennessee records as 
owning 400 acres of land. Upon Frederick 's death, his son James inherited the land. In 
1850, James Swaggerty sold Jacob Stephens 114 acres of land. This included the original 
farmstead that Frederick had settled. 
5.6 Farming activity during the occupation of the site by Jacob Stephens focused on 
hog production. 
Jacob Stephens first appears in Cocke County in the 1860 Head of Household 
census. Stephens is listed as being a farmer with 75 swine or 91 % of his livestock in hog 
production. The total value of Stephen's slaughtered animals is $200, the second-highest 
dollar value in his county district. By 1870, Stephens is listed as only having 30 swine or 
32% of his total livestock in hog production. Farming activity at the Swaggerty 
90 
"Blockhouse" likely focused on hog production and processing since its construction in 
1 860. 
5. 7 The nails, window glass, and ceramics from the archaeological collection place 
the Swaggerty "Blockhouse" construction and use between 1852-1864 when it was 
owned and operated by Jacob Stephens. 
The ceramic assemblage provided a median date of 1 852 while median dates of 
1 860 were found for the nail assemblage, and 1 864 for the window glass assemblage. 
The development and dating of each portion of the artifact assemblage provided a median 
date for the site of 1 860. The median site date from the archaeological collection places 
the construction and use of the Swaggerty "Blockhouse" during the period in which the 
farm was owned and operated by Jacob Stephens, 1 850- 1 879. 
5.8 Tree rings in timbers from historical structures can be used to extend existing 
tree-ring chronologies and verify the historical dates assigned to archaeological 
structures in the Southeastern United States. 
Dendrochronological methods were used to provide an absolute cutting date for 
the timbers in the Swaggerty "Blockhouse." These timbers provided a high-qualitiy site 
chronology that extended out to 1 860 showing the potential for tree-ring dating and the 
use of historical timber to extend existing chronologies in this portion of the Southeast. 
The combination of the site chronology date of 1 860 with archaeological evidence 
collected at the Swaggerty site clearly and conclusively indicate an initial construction 
and occupation of the site in 1 860. 
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5.9 Tree-rings from timbers from historical structures could eventually be used to 
reconstruct climate in the Southeastern United States. 
Due to the widespread harvesting of virgin timber stands during the latter part of 
the 19th century, the development of long-term (>500 years) tree-ring chronologies in the 
Southeastern United States was thought to be a difficult process. As this study has 
shown, timbers located within log and framed structures built from timbers harvested 
from virgin stands could allow dendrochronologists to' extend existing tree-ring 
chronologies further back in time and reconstruct" climate regimes for interior portions of 
the Southeast. 
5.10 Dendrochronological methods should be applied for the dating of additional 
historical structures and archaeological sites throughout the Southeastern United 
States. 
This study has demonstrated the potential for the dating of additional historical 
structures throughout the Southeast. Very few studies in the Southeastern United States 
have applied dendroarchaeological techniques, despite the large number of well­
preserved timbers that can be found in historic structures or extracted from archaeological 
sites. Furthermore, dendrochronological methods can provide precise dating that can 
correct or confirm historical records in time. 
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A-1. Initial COFECHA Output: 
Norris Dam Reference Chronology and Swaggerty Undated Series 
101 
-
[ ]  Dendrochronology Program Library 
1 
Run SWAG Program COF 17 : 01 Mon 22 Apr 2002 
Page 
[ ) 
[ ] P R O G R A M  
2 4 585  
C O F E C H A  
QUALITY CONTROL AND DATING CHECK OF TREE-RING MEASUREMENTS 
File of DATED series : tn008 . crn 
File of UNDATED series : swaggert . rwl 
CONTENTS : 
Part 1 :  
Part 2 :  
Part 3 :  
Part 4 :  
Part 5 :  
Part 6 :  
Part 7 :  
Part 8 :  
Title page , options selected, summary, absent rings by series 
Histogram of time spans 
Master series with sample depth and absent rings by year 
Bar plot of  Master Dating Series 
Correlation by segment of each series with Master 
Potential problems : low correlation , divergent year-to-year changes , absent rings , outliers 
Descriptive statistics 
Undated series - adj ustments for highest correlations 
RUN CONTROL OPTIONS SELECTED VALUE 
Cubic smoothing spline 50% wavelength cutoff for filtering 
32 years 
50 years lagged successively by 25 years 





Segments examined are 
Autoregressive model applied 
Series transformed to logarithms 
A Residuals are used in master dating series and testing 






5 CORRELATION is Pearson (parametric,  quantitative ) 
Critical correlation, 99% confidence level . 3281  
6 Master dating series saved N 
7 Ring measurements listed N 
8 Parts printed · 12345678  
9 Absent rings are omitted from master series and segment correlations ( Y ) 
file : NOR8 19AA NORRIS DAM STATE PARK 052 6AA01 QUAL 
file : NOR81 9AA TENNESSEE WHITE OAK 0220M 03 613-08405  1633 1980  
file : NOR8 19AA DANIEL N .  DUVICK APR1981  
file : NOR8 19  3 4 8  0 . 18 8  0 . 1 39 0 . 1430 . 99420  3 4 5 . 9807 350 . 692414  
PART 8 :  ADJUSTMENTS FOR UNDATED SERIES : 
0 
Time span 1 633 1980  348  years , best matches for · so-year segments lagged 2 5  years 
Listed in order from highest correlation 






# 1 1  
-------- ---------
-
SWG0 l0NA 1 50  
. 2 6  
SWG0 l0NA 2 6  7 5  
. 2 7 
SWG0 l0NA 51  100  
. 2 5 
SWG0 l0NA 7 6  125  
. 2 7 
SWG0 l0NA 7 8  127 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1722 . 4 4 1 6 4 1  . 4 0 1 8 98 . 3 6 1760 . 33 1 8 4 0  . 32 
1829  . 4 4 1898 . 4 1  1703 . 3 7 1 637 . 33 1850 . 32 
1 8 1 0  . 3 3 1706  . 3 1  1723 . 30 1 8 63 . 30 1787 . 2 9  
1720 . 58 1792 . 43 1732 . 4 2 1706  . 37 1 694  . 37 
Lag from prior segment 2 years - insuf ficient 






# 1 1  
-------- ---------
SWG0 l0NB 1 50  
. 2 8 
SWG0l 0NB 2 6  7 5  
. 25 
SWG0l0NB 51 100  
. 25 






# 1 1  
-------- ---------
-
SWG00lBE 1 50 
. 30 
SWG00lBE 2 6  7 5  
. 3 1 
SWG00 lBE 5 1  1 0 0  
. 2 8  
SWG0 0 lBE 7 6  125 
. 2 6 
SWG00lBE 101  150  
. 27 
SWG00 lBE 12 6 175 
. 2 6  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1724 . 42 1899 . 4 1 1827  . 3 9 1 882  . 37 1919  . 35 
1 607 . 4 5 1741  . 30 1808  . 30 1829  . 30 1 63 1  . 2 9  
1 8 4 6  . 34 1 656 . 33 1 814  . 33 1710 . 32 1588  . 3 1 
Lag from prior segment 6 years - insufficient 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1700 . 50 1 672 . 45  1843  . 43 1858  . 4 1 181 5 . 39 
1776 . 57 1738 . 56 1836  . 54 1700 . 43 1 672  . 43 
1776 . 5 6  1738 . 53 1 6 6 1  . 4 5 1836  . 4 4 1 618  . 4 0  
1 672  . 4 9  1 8 2 3  . 4 4 1618  . 4 0  1 68 4  . 3 6  172 6 . 35 
1 672  . 4 4 1596 . 38 1719  . 38 1 60 6  . 33 1660 . 32 
1 672 . 49 1707 . 36 1764  . 33 1733 . 33 1569  . 3 1 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 8 61 . 28 1820 . 27 1724 . 2 7 1 674 . 27  1639 . 2 7 1 640  
1685  . 31 1 658  . 2 8 1 8 61 . 2 8 1775 . 2 8  1705 . 2 7 1810  
1 620  . 2 9 1 5 8 6  . 29 1 615 . 27  1 642  . 27 1 669 . 2 6 1 801  
1781  . 34 1758 . 3 3 17 60 . 32 1 6 17 . 32 1753 . 3 1 1761  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10 Add 
-------- -------- -------- -------- --------
1 64 0  . 3 0 1656  . 3 0 1 7 62 . 2 9 1 8 2 1  . 2 9 1 664 . 2 9 1 8 8 6  
1 7 7 6  . 27 1 6 4 1  . 27 1 64 3  . 27 1747 . 2 6  1 8 64 . 2 6  1835  
1671  . 31 1742 . 2 8 1862 . 2 7 1774 . 2 7 1747  . 2 6  1839  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 8 4 4  . 39 1785  . 3 3 1928 . 32 1875 . 32 1702 . 3 0 1777 
1699 . 39 1616 . 32 17 64 . 32 1875 . 32 1710  . 3 1 1823  
1823  . 4 0  1 7 9 9  . 3 1 1672 . 30  1 8 69 . 3 0 1 8 61 . 2 9  1 848  
1580  . 34 1648  . 30  1719  . 27 1751  . 2 7 1784  . 2 6  1591 
1549  . 3 2 1809  . 32 1747  . 32 1726  . 3 0 1714  . 2 8 1 62 3  
1797 . 2 9 1536  . 2 8  1568 . 2 7 1681  . 26  1607 . 2 6  1 5 4 6  
SWG0 0lBE 138 187 1 672  . 4 4  1739 .3 5 174 4  . 35 1733  . 32 1758 . 3 1 1599 . 3 0 1 5 4 6  . 3 0 1 607 . 2 9 1568  . 2 8  158 1 . 2 8 1 498 
. 2 6  
7 segments - -
Number of segments 
Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av 
+1672 7 :-4 3 +1823  3 :-3 8 - - - - - -
Counted 
Corr 
Serie s Segment 
# 1 1  
-------- ---------
SWG00 5AE 1 50 
. 27 
SWG00 5AE 2 6  7 5  
. 3 1 
SWG00 5AE 51  100  
. 2 9  
SWG00 5AE 61  110  
3 segments -
Numbe r of segments 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1749  . 5 1 1778 . 3 1 1 8 8 6  . 3 1 1873  . 3 0 1838  . 3 0 
1 7 8 4  . 4 9 1856  . 45 1749 . 37 1 8 2 4  . 3 6  17 8 9  . 3 5 
1 856  . 4 4 1 638 . 40 1626  . 3 9  1 6 4 8  . 3 8 1784  . 37 
Lag from prior segment 10 years - insuf ficient 
- - - - - - - - - - - - - - - -
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  
-------- -------- -------- -------- --------
1724 . 2 9 1711  . 2 9 1750 . 2 9  1 6 68 . 2 8 1924  . 27 
1712 . 3 4 1658  . 33 1 810  . 33  1796  . 33 1 889  . 32 
1774 . 3 3 1796  . 3 3 1749  . 3 2 1 8 1 0  . 30 1751 . 3 0 
- - - - - - - - - - - - - - - - -
O Add No R av Add No R_av Add No R av Add No R av Add No R_av Add No R_av Add No R av Add No R_av 
� +17 4 9  3 . 4 0 







Series Segment Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add #10 Add 
# 1 1  
-------- --------- -------- -------- -------- -------- -------- -------- -------- -------- -------- --------
SWG00 5AE 1 50 1733 . 5 9 1870 . 47 1 695 . 3 4 1810  . 32 1 652 . 32 1857 . 3 1 1911 . 3 1 1734 . 2 9 1 6 67 . 2 9  188 9 . 2 9 1714  
. 27 
SWG00 5AE 2 6  75 1733 . 68 1695 . 4 8 1870 . 42 1 61 1  . 3 6  1 652 . 3 6 1780  . 3 6 1734 . 3 4 18 54 . 3 3 16 10  . 3 3 1703 . 3 3 16 67 
. 2 9 
SWG00 5AE 51 100 1733 . 48 1755 . 40 1829 . 34 1 6 95 . 33 16 01 . 3 3 18 08 . 32 16 96 . 3 1 1780 . 3 1 1 815  . 3 1  16 42 . 3 0 1665 
. 2 9 
SWG00 5AE 73 122 1733 . 53 16 95 . 37 1852 . 32 1815  . 3 1 1780  . 3 1 1 640 . 3 0 1755 . 2 6 1618  . 2 6  1821  . 2 6 1684  . 2 5 1 8 4 1  
. 25 
4 segments - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Number of segments 
Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av 
+1 695 4 :-3 0 +1733 4 :-51 +1100 3 :-32 - - -
Chronological order 
Add No Add No Add No Add No Add No Add No Add No Add No Add No Add No Add No Add No Add No Add 
No 







# 1 1  
-------- ---------
SWG0 05BE 1 50 
. 27 
SWG005BE 2 6  75  
. 2 8 
SWG0 05BE 51  100  
. 2 6  
SWG00 5BE 7 6  125  
. 2 6 
SWG00 5BE 101  1 50 
. 2 8 
SWG0 05BE 1 10 159 
5 segments -
Number of segments 
Add No R av 





# 1 1  
-------- ---------
SWG009BN 1 50 
. 2 8 
SWG0 09BN 2 6  75 
. 27 
SWG0 09BN 4 5  94 






# 1 1  
-------- ---------
SWG00 9AN 1 50 
. 2 8 
SWG00 9AN 2 6  75 
. 2 8 
======== ======== ======== ======== =====;::== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1671 . 39 1914 . 37 1 8 95 . 3 4 1 8 69 . 33 1 6 93 . 32 1797 . 32 1720  . 30 
1 8 4 9  . 4 5 1 67 4  . 37 1712 . 36 181 7 . 35 1693 . 3 4 177 1 . 32 1 838  . 3 1  
1 693 . 52 1782 . 37 1590  . 33 1 67 4  . 32 1759 . 2 9 1 8 17 . 2 9 1 8 4 9  . 2 9  
1 7 7 0  . 39  1 655 . 39 1715  . 37 1 602 . 3 4 1830  . 32 1 612 . 3 1 1 64 4  . 3 1  
1 7 1 5  . 53 1812 . 45 1775 . 44 1703 . 40 1 600 . 35 1638 . 32 1680 . 30 
Lag from prior segment 9 years - insufficient 
- - - - - - - - - - - - - - - - - - - - - - -
Add No R_av Add No R av Add No R_av Add No R av Add No R av 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1888 . 4 6  1712 . 37 1 827 . 36 1 64 5  . 3 6 1729 . 3 4 17 8 1  . 33 1 675 . 3 3 
1874  . 37 1 827  . 3 4 1 806  . 34 1715 . 32 1703 . 32 1722 . 3 1 1799 . 30 
1 82 0  . 42 1 683  . 39 1722 . 38 1 8 2 9  . 3 6 1 7 60 . 30 17 62 . 3 0 1 8 61 . 2 9  
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1 652 . 4 9 1831  . 45 1 8 92 . 4 0 1923 . 33 1733 . 32 1 695 . 30 1 810  . 2 9  
1831  . 4 3 1810 . 4 1 17 19  . 32 17 66  . 32 1 697 . 32 1784  . 30  1 635 . 30 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add # 1 0  Add 
-------- -------- --------
1 8 09 . 3 0 1 880  . 2 9 1705 . 2 9 1 637 
1 637 . 3 1 1777 . 30  1 902 . 2 9 1797 
1722 . 2 8 1 655 . 2 8 1 8 1 0  . 2 7 1748  
1747 . 31 1693  . 2 9 1 82 0  . 2 9 1839  
1 65 6  • 30 1740 • 30 1 6 93  . 2 9  1557 
- - - - - - - - - - - - -
Add No R av Add No R av 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add # 1 0  Add 
-------- -------- --------
1 902 . 30 1768 . 2 9 1874  . 2 8  1919  
1766  . 3 0 1861  . 30 1 8 9 6  . 28 1 8 4 8  
1 8 7 5  . 2 9 17 4 8  . 2 9 1 631  . 2 6  1 608 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add # 1 0  Add 
-------- -------- --------
1859 . 29 1679 . 2 8 1772 . 2 8 1785 
1798  . 2 9 1803  . 2 9 172 6 . 28 1 638 
..... 
SWG00 9AN 42  91  
. 2 9 
3 segments -
Number of segments 
Add No R av 




# 1 1  
-------- ---------
SWG003AE 1 50  
. 2 8 





Serie s Segment 
# 1 1  
-------- ---------
-
SWG0 03BE 1 5 0  
. 2 6 
SWG0 03BE 2 6  7 5  
. 2 5 
SWG003BE 5 1  100  
. 2 7 






# 1 1  
-------- ---------
SWG00 lAE 1 50 
. 2 8 
SWG00 lAE 2 6  7 5  
. 2 7 
SWG0 0 lAE 5 1  100 
. 2 4  
SWG00 lAE 7 6  125 
. 2 9 
SWG00 1AE 83  132  
4 segments -
1 653 . 4 5 1856  . 39 1796  . 3 6 1596  . 3 6 1 8 8 1  . 35  1603 . 3 3 1874  . 33 
- - - - - - - - - - - - - - - - - - - - - - -
Add No R_av Add No R_av Add No R_av Add No R_av Add No R av 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
17 83  . 4 3 1732 . 4 3 177 1 . 3 6 1 652  . 34 1 8 18 . 33 1809  . 31 1881 . 3 1 
Lag from prior segment 3 years - insufficient 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1753 . 6 6 1800 . 42 1672 . 3 9  1859  . 33 1723 . 32 1918  . 3 0 17 8 9  . 3 0 
17 4 0  . 4 3 1848  . 37 17 60 . 34  1835  . 3 3 1800  . 33 1 67 1  . 3 2 1 8 60 . 3 1 
1587  . 3 9 1 8 60 . 3 3 172 6 . 3 3 1 7 8 6  . 33 1 603 . 3 3 1586  . 32 1 651  . 31 
Lag from prior segment 3 years - insuf ficient 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1701  . 5 9 17 67 . 4 8 1645  . 4 8 1888  . 4 2 1 8 65 . 4 0  1 7 2 9  . 38 1713  . 3 1 
1701  . 4 4 1609 . 4 3 1731 . 3 5 1 617 . 32 1 690 . 32 1829  . 31  1743  . 31 
17 01  . 3 9 1755 . 37 1743  . 37 1748  . 32 1688  . 31  1 690 . 2 8  1 647 . 2 7 
1 7 7 6  . 4 5 1755 . 4 2 1808  . 3 6  1 610 . 3 6  1701 . 3 5 1 68 9  . 3 4  1 7 4 8  . 34 
Lag from prior segment 7 years - insufficient 
- - - - - - - - - - - - - - - - - - - - - - -
1707 . 32 1766  . 30 1756  . 3 0 1 831  
- - - - - - - - - - - - -
Add No R av Add No R av 
Corr Corr Corr 
Add # 8 Add # 9 Add # 1 0  Add 
-------- -------- --------
1706 . 30 1 831  . 2 8  1 685  . 2 8  1923 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- -------- --------
1 8 4 9  . 28 1 8 90 • 2 8  1 669 . 2 8 1705 
1775 . 3 1 1 8 07 . 27 1 814  . 27 17 4 8  
1 8 7 1  . 2 9  1788  . 2 9  1879  . 2 9 1 7 4 0  
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- -------- --------
1805 . 3 1 192 9  . 30 1 8 1 6  . 3 0 1904  
1689  . 3 0 1663 . 2 9 1767 . 2 8  1654  
1 62 0  . 25  1586  . 2 5 1868 . 2 5 1 65 9  
1 7 3 6  . 3 3 1583  . 32 1637 . 31 1 68 8  
- - - - - - - - - - - - -
Number of segments 
Add No R_av 






U l  
-------- ---------
SWG002BE 1 50  
. 2 8 
SWG0 02BE 2 6  75  
. 3 0 








SWG0 04AE 1 50 
. 3 0 
SWG0 0 4AE 2 6  75 
. 2 6  
SWG00 4AE 4 8  97 






U l  
-------- ---------
SWG004BE 1 50 
. 2 4 
SWG004BE 2 6  7 5  
. 2 9 
SWG00 4BE 5 1  1 0 0  
. 2 6  
SWG004BE 7 6  125  
. 2 7 
4 segments -
Number of segments 
Add No R av 
Add No R_av Add No R_av Add No R_av Add No R av Add No R_av Add No R_av Add No R av 
======== ======== ======== ======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add uo Add 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------
1910 . 55 1 8 60 . 48 1773 . 37 1 8 99 . 36  1736  . 33 1813  . 3 3 1827 . 30 177 6 . 28  1 698 . 2 8  1 651  . 2 8 1820  
1 8 4 6  . 4 4 1877 . 37 1761  . 3 4 1799  . 32 1 8 99 . 32 1 659 . 32 1 887  . 31  1 671  . 31  1 61 8  . 30  17 01  . 30  1 698  
Lag  from prior segment 2 years - insufficient 
======== ======== ======== ======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add uo Add 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------
1746  . 4 9 1920 . 4 4 190 6 . 38 17 69 . 3 6 1 8 92 . 3 5 1807 . 3 3 1874  . 3 3 1795 . 32 1 8 9 5  . 32 17 1 6  . 3 1 1747  
1 671  . 41  1841  . 33  1821  . 32 1835  . 32 1 6 65 . 32 1766  . 2 9 1709  . 2 9 17 8 6  . 2 9  1 62 8  . 27 1 64 3  . 2 6 1 623  
1831  . 3 9 1 814  . 38 1 673 • 3 6  1 67 1  . 3 5 1709  . 32 1 841  . 3 1 1 605  . 31 1 623  . 29 1 628  . 2 8 1611  . 27 1 633  
======== ======== ======== ======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add uo Add 
-------- -------- -------- -------- -------- -------- -------- -------- -------- --------
1731 . 4 4 1820 . 4 0 1830  . 35 1 68 4  . 32 1770 . 2 9  1755  . 2 9 1892 . 2 9  1743  . 2 8  1 9 0 2  . 25 1795 . 2 5  1 7 5 6  
1 7 3 1  . 4 5 1730 . 37  1791  . 3 6 1 693 . 35 1 691 . 33  1768 . 33 1815 . 3 0 1 639  . 3 0 1 851  . 30 1 608  . 2 9 1702 
1 617 . 4 1  1791 . 4 0 1730 . 3 4 1590 . 33 1 6 93 . 3 1 1775 . 31 1715  . 29 1703 . 2 8  1 622  . 2 8 1714  . 2 6  1591  
1 8 55 . 50 1563 . 4 1 1 665 . 37 1 617 . 3 6 1730 . 3 4 1 68 6  . 30 1770 . 3 0 1839  . 2 9  1 627  . 2 8 1763 . 2 8 17 1 4  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av 






# 1 1  
-------- ---------
-
SWG00 6AN 1 50  
. 3 0 
SWG00 6AN 2 6  7 5  
. 2 6 
SWG00 6AN 5 1  1 0 0  
. 2 7 
SWG00 6AN 7 6  125  
. 2 9 
SWG00 6AN 8 7  1 3 6  
======== ======== ======== ======== ======== ======== ======== 
· Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1722 . 55 1909 . 3 8 1734 . 3 3 182 6  . 32  1811  . 32  1 68 0  . 32 1 654  . 32 
1722 . 57 1828  . 3 9 1734 . 3 9 1782 . 32 1703 . 32 1 6 4 1  . 2 9  1 8 1 8  . 2 9 
1782  . 3 6 1799 . 3 4 1867 . 32 1 654 - . 3 1 1 8 1 4  . 3 1  1 693 . 30 1601  . 2 9 
1830  . 38 1707 . 38 1 609  . 3 6 1 671 . 3 3 1710 . 3 3 1744  . 32 1736  . 32 
Lag from prior segment 11 years - insufficient 






# 1 1  
-------- ---------
SWG00 6BN 1 50  
. 2 6 
SWG00 6BN 2 6  7 5  
. 2 6  
SWG0 06BN 51  100  
. 28 
SWG0 06BN 7 6  125  
. 2 4 
SWG00 6BN 1 0 1  1 5 0  
. 2 4 
SWG0 06BN 1 0 8  1 5 7  
5 segments -
Number of segments 
Add No R av 






# 1 1  
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
1 8 9 6  . 5 0 1824  . 42 1738  . 4 1 1 637 . 3 6 1 814  . 3 6  1 7 5 9  . 3 1 163 6  . 3 1  
1 699 . 7 0 1738 . 4 4 1739 . 3 3 1 631  . 30  1 607 . 2 8  1701  . 28 1729  . 2 7 
1 699  . 67 1700 . 4 6  1737 . 4 0 1845  . 37 1795 . 3 6 1711  . 3 5 · 1 858  . 32 
1 6 99  . 57 1567 . 4 1  1586  . 3 3 1711  . 3 1 1 608 . 3 0 17 60 . 28 1774  . 2 8  
1 6 4 8  . 38 1725 . 32 1774 . 32 1 699 . 30 1724  . 30  1550 . 30 1573 . 2 6 
Lag from prior segment 7 years - insufficient 
- - - - - - - - - - - - - - - - - - - - - - -
Add No R av Add No R av Add No R av Add No R av Add No R av 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- -------- --------
1744  . 31 1919  . 3 1  1 7 8 8  . 3 1 1 8 4 9  
1 8 9 6  . 2 9 1705 . 2 7 1 653  . 27 1 6 8 4  
1742  . 2 9 1777 . 2 8  1 8 2 8  . 2 8 1859  
1 64 6  . 3 1 1579  . 31 1 8 1 4  . 2 9  1570 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- -------- --------
1 64 3  . 2 9 1789  . 2 6  1 8 3 6  . 2 6  17 47  
1 82 5  . 27 1 635  . 27 1 8 8 9  . 2 6 1 615  
1 6 6 1  . 30 17 60 . 2 9  1 61 8  . 29  1759  
1737 . 2 6  1780  . 2 5 1 8 52 . 2 5 1 8 1 6  
1797 . 2 6 1747  . 2 5 1 8 1 6  . 2 4 1 652 
- - - - - - - - - - -
Add No R av Add No R av 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- ---------
SWG00 7AN 1 50 
. 27 
SWG0 07AN 2 6  7 5  
. 24 
SWG00 7AN 51 100 
. 2 6 
SWG007AN 76  125  
. 25 
-------- -------- -------- -------- --------
1896 . 50 1 637 . 4 9  172 1 . 4 1 1 636  . 39 1738 . 3 5 
1 675  . 35 1729 . 34 1 638  . 32 1758 . 31 1790 . 2 9 
1 61 6  . 51 1683 . 34 1 638 . 30 1702 . 29 1 851  . 2 8  
1762 . 32 1 61 6  . 31 1 683  . 31 1 62 6  . 27 177 6 . 27 
SWG007AN 77 1 2 6  Lag from prior segment 1 years - insufficient· 




n 1  
-------- ---------
SWG007BN 1 50 
. 2 6  
SWG007BN 2 6  7 5  
. 2 6 
SWG0 07BN 51 100 
. 2 6 
SWG007BN 7 6  125 
. 2 6 
SWG007BN 94  143  
. 3 0 
Corr Corr 
Add * 1 Add * 2 
-------- --------
1847  . 51 1894  . 39 
1847 . 4 0 1878 . 40  
1698 . 39 1 659  . 3 5 
1714  . 35 1698 . 33 
1828  • 4 6  1800 . 40 






n 1  
-------- ---------
SWG008AN 1 50  
. 27 
SWG00 8AN 13 62 










Add * 1 Add * 2 
-------- --------
1902 . 48 1743 . 40 
1880  . 4 8 1 62 0  . 42 
======== ======== 
Corr Corr 
Add * 1 Add * 2 
-------- --------
Corr Corr Corr 
Add * 3 Add * 4 Add * 5 
-------- -------- --------
1722 . 37 1668 . 32 1704  . 2 9  
1 7 2 2  . 3 8 1 619  • 37 1713 . 35 
1 8 7 6  . 30 1824 . 2 8 1736  . 2 8 
1782  . 3 1 1828  . 30 1 8 32 . 3 0 
158 8 . 40 1 638  . 38 1 663 . 3 4  
======== ======== ======== 
Corr Corr Corr 
Add * 3 Add * 4 Add * 5 
-------- -------- --------
17 8 1  . 37 1640 . 31 1 64 1  . 31 
1 6 6 8  . 39  1808  . 35 1797 . 3 4 
======== ======== ======== 
Corr Corr Corr 
Add * 3 Add * 4 Add * 5 
-------- -------- --------
-------- -------- -------- -------- --------
1798 . 33 1836  . 2 9 1731  . 2 8 1824  . 2 8  1 68 5  . 2 7 1 6 67 
1 672 . 2 6  17 4 1  . 2 6  177 6 . 2 6  17 4 3  . 2 5 1 878  . 2 4  1 7 4 0  
1 692 . 2 8 1873 . 28 1 8 02 . 2 7 17 97 . 2 6 1722 . 2 6  1743  
1 643  . 27 1802 . 27 1 612 . 2 6 1 7 4 1  . 2 6  1788  . 2 5 1 8 2 1  
Corr Corr Corr Corr Corr 
Add * 6 Add * 7 Add * 8 Add * 9 Add n o  Add 
-------- -------- -------- -------- --------
1759 . 2 8 1808 . 28 1 6 95  . 2 8 1 8 8 1  . 27 1907 . 27 1734  
1759 . 3 5 1 62 1  . 33 1 8 8 0  . 30 1703 . 2 7 1 62 0  . 2 7 1782  
1 670  . 27 1 632 . 2 7 1835  . 27 1 60 6  . 27 1720  . 27 1742  
1 687 . 3 0 1 6 10 . 3 0 1723 . 2 9 1800  . 2 9 1592  . 27 1 7 63 
1641  . 33. 17 60 . 3 3 1540  . 3 3 1775 . 3 2 1 610  . 30 1701  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 6 Add * 7 Add * 8 Add * 9 Add no Add 
-------- -------- -------- -------- --------
1880 . 3 1 1712 . 3 0 1 8 4 2  . 30 1794  . 3 0 1642  . 2 8  1 659  
1721  . 32 1894 . 2 9  1662 . 2 8 1 8 57 . 2 8 1794 . 27 1781  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 6 Add * 7 Add * 8 Add * 9 Add n o  Add 
-------- -------- -------- -------- --------
-
-
SWG008BN 1 50 
. 2 6  
SWG00 8BN 2 6  7 5  






# 1 1  
-------- ---------
-
SWG0l lAN 1 50 
. 2 5 
SWG0 l lAN 2 6  7 5  
. 22 
SWG0l lAN 5 1  1 0 0  
. 3 1 
SWG0 l lAN 7 6  125  
. 2 6  
SWG0l lAN 8 9  1 3 8  
. 3 1  
5 segments -
Number of segments 
Add No R av 






# 1 1  
-------- ---------
SWG0 12AC 1 50  
. 2 5 
SWG0 12AC 2 6  7 5  
. 2 6 





# 1 1  
-------- ---------
SWG0 12BC 1 50  
. 3 0 
1 8 65 . 4 3 1851  . 4 1 1 8 90 . 37 1700  . 3 4 1 8 3 6  . 31  1877  . 3 0 1837 . 2 9  
1 8 4 4  . 5 1  1707 . 38 1761  . 3 8 1737 . 3 7 1 633  . 35 1772 . 32 1858  . 2 9 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add * 3 Add * 4 Add * 5 Add * 6 Add * 7 
-------- -------- -------- -------- -------- -------- --------
1722 . 5 4 1 8 1 1  . 34  1785 . 3 2 1 8 50 . 32 1823 . 3 1 1788  . 2 9 1789  . 2 8 
1722 . 4 6 1823 . 4 0 1734 . 3 8 1680 . 3 8 1 653  . 37 1871  . 36  17 99  . 3 1 
1829  . 4 3 1 653 . 3 6 1 692 . 35 1 68 0  . 35 1 62 6  . 3 4  1 7 7 7  . 33 1599  . 32 
1829  . 4 8 1744  . 3 6  1757 . 3 5 1709 . 33 1 621  . 32 1797 . 30 1 67 1  . 2 9 
177 6 . 4 5 1744  . 4 0  1 6 2 0  . 3 9 1704 . 3 9 1 675 . 3 7 1639  . 33 1807 . 3 3 
- - - - - - - - - - - - - - - - - - - - - - -
Add No R_av Add No R av Add No R_av Add No R_av Add No R_av 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add * 3 Add * 4 Add * 5 Add * 6 Add * 7 
-------- -------- -------- -------- -------- -------- --------
1 659 . 3 6 1751 . 33 1838  . 3 1  1930 . 3 1 1 632 . 30 1905 . 2 9 1702 . 2 8 
1 659  . 3 9 1 637 . 37 1750 . 37 1 8 8 6  . 2 9 1857 . 2 9  1871  . 28 1 682  . 2 8 
Lag from prior segment 9 years - insuf ficient 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add * 3 Add * 4 Add * 5 Add * 6 Add * 7 
-------- -------- -------- -------- -------- -------- --------
1929 . 47 1778 . 4 2 1775 . 4 1 1 8 1 6  . 39 1 876  . 3 7 1 658 . 35 1739  . 3 3 
1793 . 2 8  1805 . 27 1 8 98 . 27 1804  
1 657 . 27 1758 . 2 6  1804  . 2 6 1784  
======== ======== ======== 
Corr Corr Corr 
Add * 8 Add * 9 Add #10  Add 
-------- -------- --------
1734 . 2 6  1919  . 2 6  1871  . 2 5  1724  
1854  . 2 4  1 631  . 2 3 1663 . 2 3 1 8 97 
1797 . 32 1799 . 3 1 1757 . 3 1 1654  
1 8 07 . 2 9 1658  . 2 9  1 697 . 28 1 605 
1589 . 32 1829  . 32 1724  . 32 1735 
- - - - - - - - - - -
Add No R_av Add No R_av 
======== ======== ======== 
Corr Corr Corr 
Add * 8 Add * 9 Add # 1 0  Add 
-------- -------- --------
1 8 66 . 2 8 1851  . 27 1740  . 2 6 1908  
1799 . 2 8  1825  . 2 8 1 6 8 1  . 2 7 1785  
======== ======== ======== 
Corr Corr Corr 
Add * 8 Add * 9 Add # 1 0  Add 
-------- -------- --------




SWG0 1 2BC 1 9  6 8  






# 1 1  
-------- ---------
SWG0 1 3A 1 4 5  






# 1 1  
-------- ---------
SWG0 13B 1 4 2  






# 1 1  
-------- ---------
SWG013C 1 50  
. 2 6  
SWG0 13C 2 6  75  
. 2 8 






# 1 1  
-------- ---------






1778 . 4 4 1876  . 4 2 1909 . 38 1 6 1 6  . 3 8 1 658 . 3 4  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1715  . 44 1873 . 4 4 1 8 4 5  . 4 0 1645  . 34  1 66 6  . 32 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1707 • 48 1866  . 47 1882  . 4 4 1 8 00 . 4 4 1 935  . 40 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1775 . 4 1 1824  . 39 1739 . 35 1 896  . 35 1917 . 31 
1775 . 57 1847  . 41 1715  . 3 9 1726  . 39 1728  . 3 9 
Lag from prior segment 9 years - insuf ficient 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add * 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1775 . 43 1711  . 38 1801  . 3 6 1 68 6  . 35 1736  . 32 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
1 665 . 33 1804  . 33  1 617 . .  33 1 8 1 6  . 32 1771  . 31  1830  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1856  . 30 1871  . 27 1896  . 2 6 1 905  . 2 6 1 801  . 2 5  1728  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 8 8 6  . 37 1851  . 3 4  1 7 6 1  . 32 1723 . 3 0 1 8 4 5  . 2 9 1 65 4  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1738 . 2 9  1 8 0 6  . 2 7 1720 . 2 6  1709  . 2 6  1 664 . 2 6  1 64 7  
1815  . 3 8 1 673 . 35 1649  . 33  1727 . 33  1685  . 2 9 1 662 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 7 60 . 3 0 1638  . 30 1881  . 2 9 1723 . 2 8 1 68 4  . 27  1 8 7 4  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
..... 
Series Segment 
# 1 1  
-------- ---------
-
SWG0 14B 1 50  






# 1 1  
-------- ---------
SWG0 15A 1 5 0  
. 28 






# 1 1  
-------- ---------
--
SWG0 15B 1 33 






U l  
-------- ---------







# 1 1  
-------- ---------
SWG0 17A 1 50  
. 27 
SWG017A 13 62 
. 2 9 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1 8 3 6  . 40 1712 . 3 5 1796 . 3 3 1903 . 33 1 8 4 3  . 29  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1791  . 4 1 1 8 63 . 4 0 1765 . 3 7 1688  . 34  1800  . 3 0 
Lag from prior segment 4 years - insufficient 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1 8 8 2  . 5 8 1707 . 5 4 1784  . 5 3 1 6 47 . 52 1 695 . 5 1 
======== ======== ·========= ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1905  . 77 1873 . 7 6 1730 . 73  1 7 68 . 7 2 1756  . 7 2 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 
-------- -------- -------- -------- --------
1 8 2 6  . 33 1 654 . 3 3 1673 . 32 1 808  . 32 1759  . 3 1 
1 8 2 8  . 52 1723 . 4 4 1673  . 3 9  1913  . 3 7 1 656 . 37 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1856 . 28 1 685  . 28 192 1 . 27 1 8 64 . 27 1 690 . 2 6 1756  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 92 0  . 3 0 172 6 . 2 9 1 698 . 2 9  1 8 4 0  . 2 9  1 8 8 8  . 2 8  1 8 8 6  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add # 1 0  Add 
-------- -------- -------- -------- --------
1810  . 4 6 1935  . 4 5 1761  . 4 0 1 8 4 5  . 37 1859  . 3 6 1808  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1833 . 7 0 1 6 4 5  . 7 0 1815  . 68 1894  . 67 1919  . 65 1702 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
-------- -------- -------- -------- --------
1 8 80 . 3 1 1 9 1 6  . 31 1 65 6  . 2 8 1 8 1 9  . 2 8  1 678  . 27 1779  
1762 . 35 1740  . 3 3 1800  . 33 1722 . 32 1 808  . 32 1701  
A-2. Dated Cores COFECHA Output: 
Date adjustments of zero in the majority of segments indicate correct dating against the 





[ )  Dendrochronology Program Library 
1 
Run SWAGD Program COF 17 : 2 4 Mon 22 Apr 2002 
Page 
[ )  
[ )  P R O G R A M  
2 4 5 8 5  
C O F E C H A  
QUALITY CONTROL AND DATING CHECK OF TREE-RING MEASUREMENTS 
File of DATED series : tn008 . crn 
File of UNDATED series : swagd . rwl 
CONTENTS : 
Part 1 :  
Part 2 :  
Part 3 :  
Part 4 :  
Part 5 :  
Part 6 :  
Part 7 :  
Part 8 :  
Title page , options selected,  summary, absent rings by series 
Histogram of time spans 
Master series with sample depth and absent rings by year 
Bar plot of Master Dating Series 
Correlation by segment of each series with Master 
Potential problems : low correlation , divergent year-to-year changes ,  absent rings , outliers 
Descriptive statistics 
Undated series - adj ustments for highest correlations 
RUN CONTROL OPTIONS SELECTED VALUE 
Cubic smoothing spline 50%  wavelength cutoff for filtering 
32 years 
50  years lagged successively by 25 years 





Segments examined are 
Autoregressive model applied 
Series transformed to logarithms 
A Residuals are used in master dating series and testing 
Y Each series log-trans formed for master dating series and 
testing 
0 
5 CORRELATION is Pearson (parametric , quantitative ) 
Critical correlation, 99% confidence level . 32 8 1  
6 Master dating series saved N 
7 Ring measurements listed N 
8 Parts printed 12345678  
9 Absent rings are omitted from master series and segment correlations 
Text in file : NOR8 19AA NORRIS DAM STATE PARK 052 6AA01 QUAL 
Text in file : NOR819AA TENNESSEE WHITE OAK 0220M 03 613-08405 
Text in file : NOR8 19AA DANIEL N .  DUVICK 
Text in file : NOR8 19  3 4 8  0 . 18 8  0 . 139  0 . 1430 . 99420  345 . 9807 350 . 692 4 14 
PART 8 :  ADJUSTMENTS FOR UNDATED SERIES : 
( Y )  
1 633 1 9 8 0  
APR1 981  
Time span 1633 1980  348  years , best matches for 50-year segments lagged 2 5  years 




Listed in order from highest  correlation 
Counted Corr 
Series Segment 
U l  
-------- ---------
SWGOOlBE 1673 1722 
. 30 
SWGOO lBE 1 698  1747  
. 31 
SWGOO lBE 1723  1772 
. 2 8  
SWGO O lBE 1 7 4 8  1 797 
. 2 6  
SWGOO lBE 1773  1822  
. 27 
SWGOO lBE 1798  1847  
. 2 6 
SWGO O lBE 1 8 1 0  1859  
. 2 6  
7 segments -
Number of segments 
Add No R av 








SWG005AE 1750 1799  
. 27 
SWG00 5AE 1775  1 8 2 4  
. 31 
SWG005AE 1800  1 8 4 9  
. 2 9 
Corr Corr Corr 
Add * 1 Add * 2 Add * 3 
-------- -------- --------
28  . 50 0 . 45 17 1 . 4 3 
104  . 57 66  . 5 6 164  . 54 
104  . 5 6  66  . 53 -11  . 4 5  
0 . 4 9 151  . 4 4  - 54  . 4 0 
0 . 44 -7 6  . 38 47 . 3 8 
0 . 49 35 . 3 6 92 . 3 3 
0 . 44 67 . 3 5 72 . 3 5 
- - - - - - - - - -
Add No R av Add No R av 
+151 3 . 3 8 
======== ======== ======== 
Corr Corr Corr 
Add * 1 Add * 2 Add * 3 
-------- -------- --------
0 . 51 137 . 3 1 2 9  . 31 
35 . 4 9 107 . 4 5 0 . 37 
107 . 4 4 -1 1 1  . 4 1  -123 . 3 9 
Corr Corr Corr Corr 
Add * 4 Add * 5 Add * 6 Add * 7 
-------- -------- -------- --------
186 . 4 1 1 4 3  . 3 9  1 7 2  . 3 9 113  . 33 
2 8  . 4 3  0 . 43 27 . 3 9 -56  . 32 
164  . 4 4  -54 . 4 0 151  . 4 0 127 . 3 1 
12 . 3 6 54 . 35  -92 . 34  -2 4 . 30 
-66  . 33 -12  . 32 -123  . 32 137 . 32 
61 . 3 3 -103  . 31 125  . 2 9  -136  . 2 8 
61 . 32 8 6  . 3 1 -73 . 3 0 -126  . 3 0 
- - - - - - - - - - - - -
Add No R av Add No R av Add No R av 
======== ======== ======== ======== 
Corr Corr Corr Corr 
Add * 4 Add * 5 Add * 6 Add * 7 
-------- -------- -------- --------
124 . 30 89 . 30 -25  . 2 9 -38 . 2 9  
7 5  . 3 6 40 . 35 -37 . 3 4 -91 . 3 3 
-101  . 38 35 . 3 6 25 . 3 4 47 . 3 3  
SWG005AE 1810  1 8 5 9  Lag from prior segment 10 years - insufficient 
3 segments - - - - - - - - - - - - - - - - - - - - - - - -
Number of segments 
Add No R av Add No R_av Add No R av Add No R av Add No R av Add No R av 
+0 3 . 40 
================== ======== ======== ======== ======== ======== ======== ======== 
======== 
Corr Corr Corr 
Add * 8 Add * 9 Add uo Add 
-------- -------- --------
256 . 32 203  . 32 30 . 3 0 105  
92  . 32 203  . 32 38 . 3 1 151  
0 . 30 1 97 . 30 1 8 9  . 2 9  176  
47 . 27 79 . 2 7 112  . 2 6 -81  
75 . 32 54 . 3 0  42  . 2 8 - 4 9  
-104  . 27 9 . 2 6 -65 . 2 6 -126  
- 65 . 2 9 -104 . 2 8 -91 . 2 8 -174  
- - - - - - - - - - - - -
Add No R av Add No R av 
======== ======== ======== 
Corr Corr Corr 
Add * 8 Add * 9 Add uo Add 
-------- -------- --------
1 . 2 9  -8 1  . 2 9  1 7 5  . 2 7 170 
61 . 33 47 . 3 3  1 4 0  . 32  -1 1 1  
0 . 32 61 . 30  2 . 3 0 40 
- - - - - - -
Add No R av Add No R_av 







# 1 1  
-------- ---------
SWG00 5AE 1734 1783  
. 27 
SWG00 5AE 1759 1 8 0 8  
. 2 9 
SWG00 5AE 17 84  1 8 3 3  
. 2 9 
SWG00 5AE 1 8 0 6  185 5 
. 2 5 
4 segments -
Number of segments 
Add No R_av 
-38  4 . 3 8 
Chronological order 
Corr Corr Corr 
Add # 1 Add # 2 Add # 3 
-------- -------- --------
0 . 5 9 137 . 4 7 -38  . 34  
0 . 68 -38 . 4 8 137 . 4 2 
0 . 4 8 22 . 3 9 96 . 34 
0 . 53 -38 . 38 1 1 9  . 32 
- - - - - - - - - -
Add No R av Add No R av 
+0 4 -:51 +47 3 . 3 2 
Add No Add No Add No Add No Add No 
No 





# 1 1  
-------- ---------
SWG005BE 1694 1 7 4 3  
. 27 
SWG00 5BE 1 7 1 9  1768 
. 28 
SWG0 05BE 1744  1793 
. 2 6  
SWG005BE 17 69 1 8 1 8  
. 2 6  





Add # 1 
--------
-22 . 3 9 
156 . 4 5  
0 . 52 
77 . 4 0 




Add # 2 Add # 3 
-------- --------
221 . 37 202  . 34 
-19  . 37 1 9  . 3 6 
8 9  . 3 7 -103 . 34 
-38  . 3 9  22  . 37 
1 1 9  . 4 5  82  . 44 
Corr 
Add # 4 
--------
77 . 3 3 
- 12 2  . 36 
-38  . 3 3 
82 . 3 1 
- - -




Add # 4 
--------
17 6 . 33 
124  . 35 
-19 . 32 
-91  . 3 3  
10 • 4 0  
Corr Corr Corr Corr Corr Corr 
Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add # 1 0  
-------- -------- -------- -------- -------- --------
-81 . 32 124 . 3 1 178  . 30 -66 . 29 1 . 2 9 156 . 2 9 
- 8 1  . 3 6  4 7  . 3 5 1 . 3 4 121  . 3 3  - 1 2 3  . 33 -30  . 32 
-132 . 33 75 . 32 -37 . 32 82 . 3 1 47 . 3 0 - 9 1  . 3 0 
-93 . 3 0 47 . 30 22 . 2 6  -115  . 2 6 8 8  . 2 6  - 4 9  . 2 5 
- - - - - - - - - - - - - - - - -
Add No R av Add No R av Add No R av Add No R_av 
Add No Add No Add No Add No Add No Add No Add No 
======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr 
Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add # 1 0  
-------- -------- -------- -------- -------- --------
0 . 32 104  . 32 2 7  . 3 0 116  . 30 187  . 2 9 12 . 2 9  
0 . 34 78 . 32 1 4 5  . 3 1  -56 . 3 1 8 4  . 3 0 209  . 29  
124 . 30  66 . 3 0 1 5 6  . 2 9 29 . 2 8 -38  . 28 1 11 . 2 7 · 
137 . 3 2 -81  . 32 -49 . 3 1 54 . 3 1 0 . 2 9 127 . 2 9  
- 9 3  . 3 5 -55 . 3 2 -13 . 3 0 -37 . 3 0 47 . 2 9 0 . 2 9 
SWG005BE 1803 1852 Lag from prior segment 9 years - insufficient 
5 segments - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Number of segments 
Add No R av Add No R av Add No R av Add No R av Add No R av Add No R_av Add No R av Add No R av 
Add 
- 1 9  
- 6 6  
- 6 8  



















SWGOO3BE 1754 1803 
. 2 6  
SWGOO 3BE 177 9  1 8 2 8  
. 25 
SWGOO 3BE 1 8 0 4 - 1 853  
. 2 8 








SWGOO lAE 1702 1751  
. 2 8 
SWGOOlAE 1727 1776  
. 27 
SWGOO lAE 1752 1 801  
. 24 
SWGOO lAE 1777 1 826  
. 2 9 
SWGOO lAE 178 4  1 833  
4 segments -
Number of segments 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add * 3 Add * 4 Add * 5 
-------- -------- -------- -------- --------
0 . 66 47 . 4 1 - 81  . 39  106  . 33  -30 . 32 
-13 . 4 3 95 . 37 7 . 3 4 82 . 3 3 47 . 3 3 
-166  . 38 -27 . 3 3 33 . 3 3 107 . 3 3 -150  . 33 
Lag from prior segment 3 years - insufficient 
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 1 Add * 2 Add * 3 Add * 4 Add * 5 
-------- -------- -------- -------- --------
0 . 59 66 . 4 8 -56  . 4 8 187  . 4 2 1 64 . 4 0  
0 . 4 4 - 92 . 4 3 30 . 3 5 - 8 4  . 32 -11  . 32 
0 . 39 54 . 37 42 . 3 7 47 . 32 -13  . 3 1 
75 . 4 5 54 . 42 -91  . 3 6 107 . 3 6 0 . 35 
Lag from prior segment 7 years - insufficient 
- - - - - - - - - - - - - - - -
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 6 Add * 7 Add * 8 Add * 9 Add no 
-------- -------- -------- -------- --------
165 . 30 36 . 3 0 9 6  . 28 137 . 2 8  - 8 4  . 2 8  
-82 . 32 22 . 3 1 107 . 3 1  54  . 2 7 61 . 2 6 
-167 . 32 -102 . 3 1 118  . 2 9  35 . 2 8  126  . 2 8  
======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr 
Add * 6 Add * 7 Add * 8 Add * 9 Add no 
-------- -------- -------- -------- --------
28 . 3 8 12 . 3 1 104  . 3 1 228  . 3 0 115  . 2 9  
1 2 8  . 31  42 . 3 1 -12 . 30 -38  . 2 9 66 . 2 8 
-11  . 2 8 -54  . 2 6 �81  . 2 5  -115  . 2 5 1 67 . 2 5  
- 1 2  . 3 4  47 . 3 3 -118  . 33 35 . 32 -64  . 32  
- - - - - - - - - - - - - - - - -
Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av 






SWGOO4BE 1732 1781  
. -20 
SWGOO 4BE 1757 1 8 0 6  
. 27 
Corr 
Add * 1 
--------
0 . 38 
0 . 53 
Corr Corr Corr 
Add . # 2 Add * 3 Add * 4 
-------- -------- --------
-42 . 3 7 8 9  . 36  -47  . 3 6 
61 . 4 0 174  . 4 0  1 2  . 3 9 
Corr Corr Corr Corr Corr Corr 
Add * 5 Add * 6 Add * 7 Add # 8 Add * 9 Add no 
-------- -------- -------- -------- -------- --------
12 . 33 99 . 3 1 2 4  . 3 1  6 1  . 30 39 . 2 9 26  . 2 9 

















SWG0 04BE 1782 1 8 3 1  
. 2 6  
SWG004BE 1 8 0 6  1855  
. 27 
4 segments -
Numbe r of segments 
Add No R av 









SWG00 6AN 1723 1772 
. 3 0 
SWG00 6AN 17 4 8  1797 
. 2 6  
SWG00 6AN 1773  1 822  
. 2 7 
SWG0 06AN 1798  1 8 4 7  
. 2 9  
SWG00 6AN 1809  1 8 5 8  
-1 1 3  . 43  61 . 38 0 . 34 -140  . 3 3 45 . 3 1 -37 . 3 1 -15  . 3 0 
125 . 5 1 -167 . 41  -65 . 37  - 1 13 . 3 6  0 . 34 -4 4  . 30  40  . 2 9  
- - - - - - - - - - - - - - - - - - - - - - -
Add No R av Add No R_av Add No R_av Add No R av Add No R av 
+61  3 :-36 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
0 . 55 187  . 38 12 . 33  104 . 32 8 9  . 32 -42 . 32 -68 . 32 
0 . 57 106  . 39  12 . 3 9 60 . 32 -19 . 32 -81 . 2 9 96 . 2 9  
6 0  . 3 7 77 . 3 4 92 . 32 145  . 32 -68 . 3 1  - 2 9  . 3 0 20 . 3 0 
108  . 38  -15 . 38 -113 . 37 -12  . 32 22 . 32 -51 . 32 14 . 3 2 
Lag from prior segment 1 1  years - insufficient 






U l  
-------- ---------
SWG00 6BN 1700 1 7 4 9  
. 2 6  
SWG0 06BN 1725 17 7 4  
. 2 6  
SWG0 06BN 1750 1799  
. 2 8 
SWG00 6BN 1775 1 8 2 4  
. 2 5 
SWG00 6BN 1800  1 8 4 9  
. 24 
SWG006BN 1 8 07 1 8 5 6  
5 segments -
Number of segments 
Add No R av 
======== ======== ======== ======== ======== ======== ======== 
Corr Corr Corr Corr Corr Corr Corr 
Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 
-------- -------- -------- -------- -------- -------- --------
197 . 50 125 . 43 3 9  . 4 1  - 62 . 3 6  115  . 3 6 60 . 3 1 -63 . 31  
0 . 70 39 . 4 4 4 0  . 33 -68  . 30  2 . 2 8 -92 . 2 8  1 2 6  . 2 7  
0 . 67 1 . 4 6 38 . 4 0  1 4 6  . 37 96 . 3 6 12 . 3 5 159  . 32 
0 . 57 -132 . 4 1 -113 . 33 12 . 3 1  -91 . 2 9 61 . 28 75 . 2 8 
-51 . 3 9 2 6  . 32 7 5  . 31 0 . 30 2 5  . 30 -149  . 3 0 -126  . 2 6  
Lag from prior segment 7 years - insufficient 
- - - - - - - - - - - - - - - - - - - - - - -
Add No R av Add No R_av Add No R_av Add No R av Add No R_av 
-28  . 2 8  -2 7  . 2 7 - 1 6  . 27 -139 
109 . 2 9 -103  . 2 9 33 . 2 8  -119  
- - - - - - - - - - - - -
Add No R av Add No R av 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add uo Add 
-------- -------- --------
22 . 32 197 . 3 1  66  . 31  127  
174 . 29  -17 . 2 7 - 69 . 2 7 -38 
-121  . 29  106 . 2 8 55 . 2 8 137 
-143  . 3 1 92 . 3 1 -7 6 . 30 -152 
======== ======== ======== 
Corr Corr Corr 
Add # 8 Add # 9 Add #10  Add 
-------- -------- --------
-56 . 2 9 90 . 2 6 137 . 2 6  4 8  
- 64 . 27 30  . 2 7  1 9 0  . 2 6  - 84 
-38 . 3 0 61 . 2 9 -81  . 2 9 60 
38 . 2 6 8 1  . 2 5 153 . 2 5 117  
98 . 2 6 4 8  . 25 117 . 24  -47 
- - - - - - - - - - -




+0 4 . 56  
Counted Corr Corr Corr Corr Corr Corr Corr Corr Corr Corr 
Corr 
Series 
# 1 1  
Segment Add # 1 Add # 2 Add # 3 Add # 4 Add # 5 Add # 6 Add # 7 Add # 8 Add # 9 Add #10  Add 
SWG0 l lAN 1723  1772 0 . 5 4 89 . 3 4 63 . 3 3 12 8 . 32 101 . 3 1 66 . 2 9 67 . 2 9  1 2  . 2 6  197 . 2 6  1 4 9  . 2 5  2 
. 2 5 
SWG 0 llAN 1 7 4 8  1797 0 . 4 6 101  . 4 0 12 . 3 8 -42  . 3 8 - 69 . 37 1 4 9  . 3 6 77 . 3 1 -91 . 2 4  132 . 2 4 - 59 . 2 3 175  
. 22 
SWG0l lAN 1773  1 82 2  1 0 7  . 4 3 - 69 . 3 6  - 4 2  . 3 5  - 3 0  . 35 -96  . 3 4  -123 . 3 3 55 . 3 2 77 . 32 75 . 3 1 35 . 3 1 -68 
. 3 1 
SWG0llAN 1798 1847  107 . 4 8 22 . 3 6 35 . 35  - 13 . 3 3 -101  .. 32  75 . 3 0 -51 . 2 9  85  . 2 9 -64  . 2 9  -25  . 2 8  68 
. 2 6  
SWG0llAN 1 8 1 1  1 8 60 54 . 4 5  22 . 4 0 -102 . 3 9 - 18  . 39 -47  . 3 7 - 83  . 3 4 85 . 3 4 -133  . 3 2 107 . 32 2 . 32 -7 3  
. 3 1 
5 segments - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
Number of segments 
Add No R_av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av Add No R av 
+107 3 . 4 1 
================== ======== ======== ======== ======== ======== ======== ======== ======== ======== ======== 
======== 
10 undated series 
COFECHA SWAGDCOF 
-
A-3. Swaggerty Dated Series COFECHA Output File: 




[ ]  Dendrochronology Program Library 
1 
Run SWAGD Program COF 17 : 24 Mon 22 Apr 2002 
Page 
[ ) 
[ ] P R O G R A M  
24585  
C O F E C H A 
QUALITY CONTROL AND DATING CHECK OF TREE-RING MEASUREMENTS 
File of DATED series : swagd . rwl 
CONTENTS :  
Part 1 :  
Part 2 :  
Part 3 :  
Part 4 :  
Part 5 :  
Part 6 :  
Part 7 :  
Title page , options selected, summary, absent rings by series 
Histogram of time spans 
Master series with sample depth and absent rings by year 
Bar plot of Master Dating Series 
Correlation by segment of each series with Master 
Potential problems : low correlation ,  divergent year-to-year changes , absent rings , outliers 
Descriptive statistics 
RUN CONTROL OPTIONS SELECTED VALUE 
1 Cubic smoothing spline 50%  wavelength cutoff for filtering 
32 years 
50 years lagged successively by 25 years 
Version 6 . 02P 
2 
3 
Segments examined are 
Autoregressive model applied 
Series transformed to logarithms 
A Residuals are used in master dating series and testing 
4 Y Each series log-trans formed for master dating series and 
testing 
5 CORRELATION is Pearson ( parametric,  quantitative ) 
Critical correlation, 99%  confidence level . 3281  
6 Master dating series saved N 
7 Ring measurements listed N 
8 Parts printed 1234567 
9 Absent rings are omitted from master series and segment correlations ( Y )  
Time span of  Master dating series i s  1673 to  1 8 60 188  years 
Continuous time span is  1673  to  1 8 60 188  years 
Portion with two or more series is 1694 to 1859  166 years 
*C* Number of dated series 10  *C* 
*O* Master series 1673 18 60 188 yrs *O* 
* F* Total rings in all series 1368 * F* 
*E*  Total dated rings checked 1 3 4 6  *E* 
*C* Series intercorrelation . 595 *C* 
*H* Average mean sensitivity . 227  *H* 
*A* Segments ,  possible problems 3 *A* 
* * *  Mean length of series 136 . 8  * * *  
* * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * * *  
ABSENT RINGS listed by SERIES : ( See Master Dating Series for absent rings listed by year) 
No ring measurements of zero value 
PART 2 :  TIME PLOT OF TREE-RING SERIES : 1 7 : 2 4  Mon 22 Apr 2002  Page 
Beg End 
1000  1100  1200 
Yrs 
187  
1 1 0  
1 2 2  
1 5 9  
1 0 3  
1 3 2  
1 2 4  




N PART 3 :  Master Dating Series : 
3 
1300 1400 
Year Value No Ab 
Ab 
Year Value No Ab 











Year Value No Ab Year Value No Ab Year 
2000 !dent Seq year year 
. -------- --- ---- ----
. SWGOO lBE 1 1 673  1 8 5 9  
. SWG005AE 2 1750 1859  
. SWG00 5AE 3 1734  1855  
. SWG005BE 4 16 94 1852  
. SWG003BE 5 1754  1856  
. SWGOO lAE 6 1702 1833 
. SWG00 4BE 7 1732 1855  
. SWG00 6AN 8 1723 1858  
. SWG00 6BN 9 1700  1856  
. SWGOl lAN 10 1723 1 8 60 
17 : 2 4 Mon 2 2  Apr 2002 Page 
Value No Ab Year Value No 
1673 -2 . 252  1 
1674  . 64 5  1 
1675 . 94 8  1 
167 6  - . 47 9  1 
1 677 1 . 17 2  1 
1 678  -1 . 196  1 
1679  -2 . 057 1 
1 680  - . 15 9  1 
1 68 1  - . 1 67 1 
1682 . 8 68 1 
1683 1 .  395  1 
1684  . 57 8  1 
1 685  . 02 0  1 
1 68 6  1 . 13 6  1 
1687 - 1 . 4 15 1 
1688  . 05 3  1 
168 9  3 . 22 8  1 
1 690 - . 615  1 
1691  . 52 7  1 
1 692 . 27 0  1 
1 693 -2 . 387  1 
1694  - . 5 7 9  2 
1695  1 . 595  2 
1696  - . 1 8 6  2 
1 697 1 . 2 4 6  2 
1 698 - . 4 72  2 
1699  . 678  2 
PART 3 :  Master Dating Series : 17 : 2 4 Mon 22 Apr 2002 Page 
4 
Year Value No Ab Year Value No Ab Year Value No Ab Year Value No Ab Year Value No Ab Year Value No 
1700  -1 . 733  3 1750 -1 . 28 6  9 1 8 00 . 000  10  1850  . 5 39  9 
1701  - . 4 93 3 1751  - . 325  9 1 8 0 1  . 4 57 10 1 8 5 1  - . 1 9 9  9 
1702 . 8 8 1  4 1752 - . 2 57 9 1802 - . 37 4  10  1852  . 8 32 9 
1703  - . 3 12 4 1753 - . 23 8  9 1 8 0 3  - . 72 0  1 0  1 8 5 3  - . 8 4 8  8 
1704 . 1 55  4 1754  . 4 25  10  1804  -2 . 8 7 1  10  1 8 5 4  . 63 9  8 
1705 . 3 92 4 1755 -1 . 557 10  1805  . 003 10  1855  . 3 57 8 
1706  - . 1 68 4 1756 1 . 295  10  1 8 0 6  -1 . 004  1 0  1 8 5 6  . 697 6 
1707 . 1 4 5  4 1757 1 . 2 62 1 0  1 8 0 7  . 3 91 10  1 8 57 -1 . 92 1 4 
1708  -2 . 4 4 4  4 1758 1 . 4 2 1  10  1808  . 995 10  1858  - . 168  4 
1709  -1 . 070  4 1759  1 . 070 10 1 8 0 9  1 . 38 1  10 1 8 5 9  . 0 17 3 
1710  - . 3 7 1  4 1760 - . 090 10  1810  . 5 58  1 0  1 8 60 . 8 4 5  1 
1711  . 5 3 6  4 1761  . 8 4 0  10  1811  - . 8 98 10  
1712 . 272  4 1762 -1 . 493  1 0  1 8 12 . 4 4 6  1 0  
1713  . 905  4 1763 . 542 10  1813  - . 139  1 0  
1 7 1 4  - . 680  4 1764  . 4 32 10 1 8 1 4  . 5 43  10  
1715  - . 3 4 4  4 1765 . 043  10  1815  1 .  979  10  
1716  - . 4 0 9  4 1766  - 1 .  3 92 1 0  1 8 1 6  . 3 31  10  
1717  1 . 587  4 1767 . 0 33  10  1 8 17 - . 7 32 10 
1718  . 1 62 4 1768 - . 643  10  1818  . 1 12 10 
1 7 1 9  . 9 17  4 1769 . 7 1 4  1 0  1 8 1 9  -1 . 2 3 0  1 0  
1720 . 8 8 9  4 1770 . 7 97 10 1820  . 8 1 4  1 0  
1721  . 5 64 4 1771  . 523 10  182 1 - . 117  10  
1722 . 92 0  4 1772 - . 3 31  10  1822  - . 2 7 4  1 0  
1723 . 5 66  6 1773 - . 556  10  1823  - . 3 14  10  
1724 -2 . 477  6 1774 -3 . 117  10 1 8 2 4  1 . 2 07 10  
172 5 - . 197 6 1775 - . 8 5 3  1 0  1825  -1 . 116  10  
1726  - . 3 1 1  6 177 6 . 778  10  1826  -2 . 2 71  10  
1727 . 02 9  6 1777 . 4 1 9  1 0  1827  . 5 35  10  
1728 -1 . 2 9 9  6 1778 -.  767 10  1828  . 0 61 10  
1729  . 68 4  6 1779 - 1 . 152 10 1829 - 1 .  140  10  
1730  1 . 13 6  6 1780  1 . 38 6  1 0  1 8 3 0  . 04 8  1 0  
1731  . 9 4 5  6 1781  . 571 10  1831  . 2 80 10  
1732  - . 5 1 8  7 1782 1 . 3 8 8  1 0  1 8 32 . 130 10  
1733 1 . 2 5 9  7 1783 . 002 10  1 8 33 . 68 6  1 0  
1734  . 0 02 8 1784  -1 . 519  10  1834  . 603  9 
1735  -1 . 2 7 3  8 1785  - . 577 1 0  1 8 3 5  . 42 8  9 
1736  - . 8 61 8 178 6  1 .  7 9 1  1 0  1 8 3 6  . 608 9 
-
1737 - . 4 19  8 1787 1 . 128 10  1837  - . 2 83  9 
1738 - . 0 4 3  8 1788  1 . 2 50 10  1838 - . 3 01 9 
1739 1 . 3 30 8 1789  - . 3 32 10  1839 -1 . 7 8 5 9 
1740  . 4 38 8 1790  -1 .  677 10 1840 . 9 32 9 
17 4 1  1 . 2 32 8 1791 - . 377 1 0  . 1841  . 47 5  9 
1742  . 922 8 1792 - . 724  10  1842 . 6 18 9 
1743  - . 2 36  8 1793  . 3 32 10 1843  . 8 13  9 
1 7 4 4  - 1 . 9 88  8 1794  - . 323 10 1844  . 1 59 9 
1745  . 67 4  8 1795 - . 003 10 1845 - . 0 19  9 
1 7 4 6  - . 952 8 1796  1 . 679  10  1846  - . 0 23  9 
1747  -1 .  4 4 8  · 0 1797 - . 2 39  1 0  1847  - . 1 27 9 
1748  . 4 70  8 1798 . 8 88 10  1848  -1 . 3 4 1  9 
17 49  . 121  8 1799  - . 692 10 1849  - . 2 73 9 
PART 4 :  Master Bar Plot : 
Year Rel value Year Rel value Year Rel value 
1700g 










1 674 -------c 
1675---------D 
1 67 6--b 
1 67 7----------E 
1 678 -e 
1679h 

































17 5 0-e 1800-----@ 
175 1---a 1801------B 
17 52 ---a 
17 53---a 
1754 ------B 




































1 8 1 1-d 
1812------B 
1 8 1 3----a 
1814-------B 
1 8 15----------H 
1 8 1 6------A 
1817--c 
1818-----@ 
















17 : 2 4 Mon 2 2  Apr 2002 

































1 7 4 6-d 
1747-f 
17 4 8-------B 




































1 8 4 9---a 
PART 5 :  CORRELATION OF SERIES BY SEGMENTS :  17 : 2 4 Mon 2 2  Apr 2002 Page 
5 
Correlations of SO-year dated segments , lagged 25 years 
Flags : A =  correlation under . 32 8 1  but highest as dated; 
Seq Series Time_span 
-------- ---------
1 SWGOOlBE 1673 1859 
2 SWGOOSAE 1750 1859 
3 SWGOOSAE 1734 1855 
4 SWGOOSBE 1694 1852 
5 SWG003BE 1754  1856  
6 SWGOOlAE 1702 1833  
7 SWG004BE 1732 1855  
8 SWG00 6AN 1723  1858  
9 SWG00 6BN 1700 1856  
10  SWGOllAN 1723 1860  
Av segment correlation 
1 675 1700 1725 1750 1775 1800 1825  
1724 174 9  1774  1799  1824  1 8 49  1874  
. 57 . 57 . 5 3 . 69 . 7 1  . 60 . 52 
. 7 8 . 69 . 62 . 4 1 
. 67 . 8 0 . 77 . 5 8 . 4 8 
. 3 1A . 39 . 67 . 7 1 . 63 . 4 0 . 4 1 
. 8 1 . 61 . 4 7 . 4 1 
. 7 9 . 7 3 . 67 . 7 4 • 72  
. 50 . 65 . 57 . 5 1 . 53 
. 8 3 . B l . 77  . 5 6 . so . 5 3 
. 24 B  . 77 . 8 3 . 65 . 42 . 3 1B 
. 8 3 . 85 . 7 3 . 66 . 69 . 5 9 
. 4 4 . 61 . 69 . 7 4  . 66 . 5 5 . 4 7 
B = correlation higher at other than dated position 
PART 6 :  POTENTIAL PROBLEMS : 
6 
17 : 2 4 Mon 22 Apr 2002 Page 
For each series with potential problems the following diagnostics may appear :  
[AJ Correlations with master dating series o f  flagged SO-year segments o f  series filtered with 32-year spline , 
at every point from ten years earlier ( -1 0 )  to ten years later ( + 1 0 )  than dated 
[ B J  Effect of those data values which most lower or raise correlation with master series 
[CJ Year-to-year changes very different from the mean change in other series 
[ DJ Absent rings ( zero values )  
[ E J  Values which are statistical outliers from mean for the year 
SWG00lBE 1 673 to 1859  187  years 
Series 1 
[ * ]  Early part of series cannot be checked from 1673 to 1 693 -- not matched by another series 
[B] Entire series , effect on correlation ( . 583 )  is : 
Lower 1 7 4 7  - . 020  1755  - . 01 4  1 8 4 4  - . 013  1760 - . 013  Higher 1774  . 02 3  1 8 0 4  . 0 19  1708 . 018  1724  
. 0 17 
[E] Outliers 1 3 . 0  SD above or -4 . 5  SD below mean for year 
1747 -4 . 7  SD 
SWG00SAE 1750  to 1859  110  years 
Series 2 
[ B J  Entire series ,  effect on correlation ( . 64 0 )  is : 
Lower 17 61 - . 0 1 9  1851  - . 0 18 1857 - . 013  1819  - . 012 Higher 1774  . 0 39 1804  . 038 1826  . 022  1755  
. 0 12 
[E] Outliers 1 3 . 0  SD above or -4 . 5  SD below mean for year 
1851  +3 . 9  SD 
SWG00 SAE 1734  to 1855  122  years Series 
3 
[B ]  Entire series ,  effect on correlation ( . 64 6 )  i s : 
Lower 1 8 2 6  - . 05 0  1 7 4 0  - . 022 1833  - . 01 8  1 7 4 2  - . 0 15 Higher 1774  . 0 45  180 4 . 02 9  1755  . 01 1  1839  
. 0 10  
[E ] Outliers 2 3 . 0  SD above or -4 . 5  SD below mean for year 
17 4 0  +4 . 3  SD ; 1826  +4 . 8  SD 
SWG00SBE 1694  to 1852  159  years Series 
4 
- [A]  Segment High - 10  -9 -8 -7 -6 -5 -4 -3 - 2 -1 +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 
---------
16 94 1743  0 . 2 8 - . 0 9 . 05 . 05 - . 18 - . 15 - . 12 - . 04 - . 1 6 . 04 . 31 *  . 02 . 09 - . 02 . 03 . 12 . 00 - . 07 . 10 . 05 - . 14 
[B ]  Entire serie s ,  e f fect on correlation ( . 487 ) is : 
Lower 1714  - . 037 1826  - . 02 3  1 8 2 9  - . 01 6  1848  - . 0 10  Highe r 1774  . 025  1755  . 01 1  17 4 4  . 0 10  17 62 
. 0 10  
1 69 4  to 1743  segment : 
Lower 1 7 1 4  - . 12 1  1736  - . 02 3  1 7 1 6  - . 02 0  1742  - . 0 19  Higher 1724 . 0 57 1700 . 03 9  1717 . 030  1708 
. 02 9  
[ E ] Outliers 3 3 . 0  SD above or -4 . 5  SD below mean for year 
1714  +4 . 7  SD; 1826  +3 . 7 SD; 1837 +3 . 5  SD 
SWG003BE 1 7 5 4  to 1856  1 03 years Series 
5 
[ B ]  Entire series ,  effect on correlation ( . 63 4 )  is : 
Lower 1 8 1 8  - . 027 1825 - . 025  1845  - . 0 1 9  1 8 1 3  - . 013  Higher 1774  . 0 53 182 6 . 025  1755  . 012 1804  
. 0 1 1  
SWG00lAE 1702 to 1833  132  years Series 
6 
[ B ]  Entire series ,  e f fect on correlation ( . 729 )  is : 
Lower 1755  - . 01 6  17 97 - . 009  1818  - . 00 8  1 8 2 9  - . 008  Higher 1804  . 02 3  1 7 2 4  . 0 1 9  1826  . 0 12 1708  
. 007 
SWG004BE 1732 to 1855  124  years Series 
7 
[B ]  Entire series ,  effect on correlation ( . 52 0 )  is : 
-
Lower 1740  - . 034  1804  - . 0 1 4  1855  - . 014  1846  - . 0 13 Higher 182 6 . 0 15  1839  . 0 15  1815  . 0 12 1774  
. 01 1  
[ E l  outliers 1 3 . 0  SD above or -4 . 5  SD below mean for year 
1 8 4 6  +3 . 9  SD 
SWG00 6AN 1723  to 1858  1 3 6  years Series 
8 
[ B l  Entire series , effect on correlation ( . 65 1 )  is : 
Lower 1804  - . 0 15  1856  - . 008 1 8 4 6  - . 007 1 8 4 3  - . 00 6  Higher 1724  . 025  1774  . 0 15  1744  . 00 9  1 7 8 6  
. 0 08  
SWG00 6BN 1700  to 1 8 5 6  1 5 7  years Series 
9 
[Al Segment High -10  -9  -8  -7  -6  -5  -4 -3 -2 -1 +0 +1 +2 +3 +4 +5 +6 +7 +8 +9 +10  ---------
1700 1 7 4 9  1 0  . 02 - . 15 . 0 9 - . 05 . 4 2 - . 12 - . 07 - . 0 1 . 0 9 - . 1 6 . 2 4 1 . 08 . 07 - . 2 0  . 00 - . 3 1 - . 15 - . 15 . 10 . 08 . 4 3*  
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
1 8 07 1 8 5 6  - 9  . 07 . 3 6* . 02 . 22 - . 12 - . 1 9 - . 17 . 00 - . 03 . 0 6 . 3 1 1 - . 01 - . 13 . 10 - . 03 
[ B l  Entire series , effect on correlation ( . 4 3 6 )  is : 
Lower 1714  - . 0 8 8  1708 - . 030  1 8 13 - . 0 1 8  1 7 0 9  - . 0 14  Higher 1774  . 02 6  1724  . 0 1 9  182 6 . 0 18  
. 0 1 8  
1 7 0 0  t o  1 7 4 9  segment : 
Lower 1714  - . 2 19  1 708  - . 058  1709  - . 032 1 7 1 1  - . 023  Higher 1724  . 073  1744  . 03 6  1700  . 02 4  
. 0 17  
1807  to 1856  segment : 
Lower 1829  - . 04 0  1813  - . 03 9  1 8 5 4  - . 032 1 8 4 5  - . 028  Higher 1 8 2 6  . 0 9 1  1 8 2 5  . 04 4  1 8 1 5  . 02 6 
. 02 6  
[C l  Year-to-year changes diverging b y  over 4 . 0  std deviations : 
1713  1714  -4 . 3  SD  
[ E l  Outliers 6 3 . 0  SD above or -4 . 5  SD below mean for year 
1708  +3 . 7 SD; 1709  +4 . 0  SD; 1 7 1 4  -7 . 0  SD; 1 8 13 -4 . 5  SD; 1 8 4 1  +3 . 5  SD; 1 8 4 5  +3 . 7  SD 
SWG01 1AN 1723  to 1 8 60 138  years 
10  
[ * l  Later part of series cannot be  checked from 1 8 6 0  to 1 8 60 -- not matched by  another series 
[B l  Entire series ,  effect on correlation ( . 6 91 ) is : 
Lower 1857  - . 02 8  1795 - . 009  1820  - . 008  1 8 13 - . 00 6  Higher 1 8 0 4  . 027  1826  . 0 1 1  1 7 62 . 007 
. 007 
PART 7 :  DESCRI PTIVE STATISTICS : 17 : 2 4  Mon 22  Apr 2002 
7 
Seq Series Interval 
-------- ---------
1 SWG00 lBE 1673 1859  
2 SWG005AE 1750 1859  
3 SWG005AE 1734  1855  
4 SWG005BE 1 694 1 852 
5 SWG003BE 1754  1856  










No . No . with 
Segmt Flags Master 
7 0 . 58 3  
4 0 . 64 0  
5 0 . 64 6  
7 1 . 4 8 7  
4 0 . 63 4  
5 0 . 7 2 9  
/ /-------- Unfiltered --------\ \  //---- Filtered ----- \ \  
Mean Max Std Auto Mean Max Std Auto AR 
msmt msmt dev corr sens value dev corr ( )  
1 . 2 9  2 . 82 . 4 97  . 682 . 2 63 2 . 73 . 4 10  - . 004  1 
1 . 53 3 . 0 6 . 5 6 9  . 6 94  . 2 15 2 . 50 . 3 92 - . 00 1  2 
1 .  4 5  3 . 2 6 . 4 3 9  . 4 50 . 2 30 2 . 82 . 4 39  - . 02 9  1 
1 . 33 2 . 53 . 42 4  . 635  . 2 0 6  2 . 57 . 39 3  - . 017  1 
1 . 37 2 . 38 . 33 6  . 472  . 2 00 2 . 60 . 4 82  - . 007 1 
1 .  61  3 . 9 6 . 70 1  . 77 0  . 2 4 9  2 . 55 . 4 4 3  - . 017  1 
1 8 0 4  
1 7 4 1  
1 8 0 9  
Series 
1 8 3 9  
Page 
-
7 SWG004BE 1732 1 8 5 5  
8 SWG00 6AN 1 7 2 3  1 8 5 8  
9 SWG00 6BN 1 7 0 0  1 8 5 6  
1 0  SWG0l lAN 1 7 2 3  1 8 6 0  
-------- ---------
Total or mean : 
1 2 4  




5 0 . 52 0  1 . 69 
6 0 . 651  1 .  73  
6 2 . 4 36  1 .  8 4  
6 0 . 691 1 .  4 5  
55 3 . 595 1 . 5 2 
3 . 12  . 4 1 4  . 3 1 9  . 22 0  2 . 8 1 . 5 69  - . 043  2 
7 . 07 . 7 80  . 64 0  . 2 30 2 . 88 . 537 - . 059  1 
3 . 98 . 620 . 5 35 . 2 33 2 . 60 . 33 0  - . 0 18  1 
2 . 57 . 3 4 9  . 3 67 . 2 0 4  2 . 5 4 . 4 1 0  - . 057 3 
7 . 07 . 5 1 6  . 5 64 . 22 7  2 . 8 8 . 43 6  - . 02 5  
STP #l  
Located at 986N/1006W on the southern side of the structure, excavated to a 
depth of 1 .2 feet. It contained .1 feet of very dark brown humus and dark yellowish 
brown soil made up the remaining fill. At its termination depth, . 1  feet of gravel was 
present. The fill was shoveled, trow led, and screened resulting in the collection of metal 
and charcoal. Its depth was determined by a root system, which was problematic in 
further removal of fill. 
STP #2 
Located at 986N/1 000E on the southern side of the structure, excavated to a depth 
of 1 .2 feet. It also contained very dark brown humus . 1  feet in depth. At a depth of 2.2 
feet clay was present. The fill was removed by shovel and trowel and then screened. The 
test pit resulted in no artifacts bagged or removed. 
STP #3 
Located at 986N/1006E on the southeastern side of the structure, excavated to a 
depth of 1 .40 feet. It contained dark brown humus with a depth of .25 feet. Limestone 
mortar was recovered at a depth of 1 feet. The fill was removed with shovel and trowel 
and then screened. Flat glass was recovered and bagged. 
STP #4 
Located at 986N/10 13E on the southeastern side of the structure, excavated to a 
depth of 1 . 1  feet. It contained a humus layer measuring . 1  feet. Underlying this humus 
layer was a small layer of heavy gravel bedded onto a layer of dark soil measuring . 1 5  
feet. A layer measuring .65 feet was located under the dark soil. The fill was removed 
with shovel and trowel and then screened. Coal cinders were recovered and bagged. 
STP #5 
Located at 992N/10 13E on the southeastern side of the structure, excavated to a 
depth of .9 feet. It contained a dark brown hummus layer measuring .2 feet. The 
remaining fill was heavy clay and was removed by shov:el and trowel and then screened. 
Bottle glass was recovered and bagged. Digging had to be terminated due to heavy 
gravel deposits. 
STP #6 
Located at 992N/1006E on the southeastern side of the structure, excavated to a 
depth of .3 feet. A humus layer of . 1 5  feet in depth was present. The fill was removed 
with shovel and trowel and then screened. Mortar was collected and bagged. The test pit 
excavation was terminated at a depth of .3 feet due to the presence of tree roots. 
STP #7 
Located at 992N/1000E on the southern side of the· structure, excavated to a depth 
of 1 foot. It contained the same dark brown humus level at a depth of . 7 5 feet. A layer of 
gravel was present at a depth of .9 feet. Cut nails were collected and bagged. 
1 30 
STP #8 
Located at 992N/1 006W on the southern side of the structure, excavated to a 
depth of .8 feet. It contained a dark brown humus layer measuring . 1  feet in depth. The 
fill was shoveled and toweled and then screened. No artifacts were recovered. Digging 
was terminated due to tree roots. 
STP #9 through # 12 
Test pits 9 through 12 were not excavated due to heavy tree roots and gravel fill 
located in the humus level. 
STP #13 
Located at 1022N/10 1 3E on the east side of the structure, excavated to a depth of 
.55 feet. It contained a dark brown humus layer measuring .2 feet in depth. The fill was 
removed by shovel and trowel and then screened. Bottle glass was removed and bagged. 
STP #14 
Located at 1022N/1006E on the east side of the structure, excavated to a depth of 
.5 feet. It contained a dark brown humus layer .25 feet in depth. The fill was removed by 
shovel and trowel and then screened. Bottle glass, nails, and other metal were removed 
and bagged. 
STP # 15  
Located at 1028N/1006E on the east side of  the structure, abandoned due to roots. 
STP #16 
Located at 1028N/10 13E on the east side of the structure, excavated to a depth of 
.4 feet. A humus layer of .20 feet was removed. No artifacts were recovered and heavy 
roots caused the termination of further excavations. 
STP #17  
Located at 1034N/1 0 13E on the northeast side of the structure, excavated to a 
depth of .6 feet. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and then screened. Bottle glass, flat glass and other 
materials were removed and bagged. Heavy roots were again encountered at the 
termination of the shovel test. 
STP # 18  
Located at 1034N/1006E on the northeast side of the structure, excavated to a 
depth of .9 feet. A dark brown humus layer measuring .3 feet was removed. Fill was 
then removed with shovel and trowel and then screened. A single flint chip was removed 
and bagged. 
1 3 1  
STP # 19  
Located at 1 034N/1 000E on the north side of the structure, excavated to a d�pth 
of .4 feet. A dark brown humus layer measuring . 1 5  feet was removed. The fill was then 
removed with shovel and trowel and then screened. The presence of an old roadbed was 
noted, but no artifacts were bagged. 
STP #20 
Located at 1 034N/1 006W on the north side of the structure, excavated to a depth 
of . 7 feet. No humus was present at the shovel test. The fill that was present was 
removed with shovel and trowel and then screened. Flat glass, nails, other metals, 
coaVcinders, and other artifacts were recovered and bagged. What appeared to be a 
foundation stone was noted. 
STP #2 1 
This shovel test was not excavated due to heavy tree roots. 
STP #22 
Located at 1 040N/10 13W on the north side of the structure, excavated to a depth 
of 1 .3 feet. A dark brown layer of humus measuring .2 feet in depth was removed. The 
fill was then removed with shovel and trowel and then screened. Bottle glass, flat gl�ss, 
nails, coaVcinders, and other artifacts were removed and bagged. 
STP #23 
Located at 1 040N/1006W on the north side of the structure, excava�ed to a depth 
of . 7 feet. A dark brown humus layer measuring .2 feet was removed. The fill was then 
removed with shovel and trowel and then screened. Metals, hog tusk, coal/cinders were 
removed and bagged. The present of a hog tusk and shaped sandstone were noted and the 
hog tusk removed and bagged. 
STP #24 
Located at 1 040N/1 000E on the north side of the structure, excavated to a depth 
of .5 feet. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and then screened. No artifacts were collected from this 
shovel test. The presence of heavy roots was noted. 
STP #25 
Located at 1 040N/1006E on the northeast side of the structure, excavated to a 
depth of . 6 feet. A dark brown humus layer measuring .2 feet in depth was ·removed. 
The fill was removed by shovel and trowel and then screened. Unidentified artifacts 
were removed and bagged. The presence of heavy roots was noted. 
STP #26 
Located at 1 040N/1 0 13E on the northeast side of the structure, excavated to a 
depth of 1 foot. A dark brown humus layer measuring .3 feet was removed. The fill was 
then removed with shovel and trowel and then screened. Nails and unidentified artifacts · 
were removed and bagged. An older root channel was noted. 
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STP #27 
Located at 1046N/1006E on the north side of the structure, excavated to a depth 
of 1 foot. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and then screened. Other metals, coal/cinders, and other 
artifacts were removed and bagged. Roadbed materials of crushed limestone were 
present and noted. 
STP #28 
Located at 1046N/ 1 000E on the north side of the structure, excavated to a depth 
of .8 feet. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and then screened. Flat glass was removed and bagged. 
STP #29 
Located at 1046N/1006W on the north side of the structure, excavated to a depth 
of .6 feet. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and them screened. Unidentified artifacts were removed 
and bagged. 
STP #30 
Located at 1046N/1013W on the north side of the structure, excavated to a depth 
of 1.2 feet. A humus layer measuring .2 feet was removed. The fill was removed with 
shovel and trowel and them screened. Ceramics, prehistoric ceramic materials, and 
unidentified artifacts were removed and bagged. 
STP #31 
Located at 1040N/1025W on the northwest side of the structure, excavated to a 
depth of. 9 feet. A humus layer measuring .2 feet was removed. The fill was removed 
with shovel and trowel and then screened. Ceramics, bottle glass, nails, and coal/cinders 
were removed and bagged. 
STP #32 
Located at 1040N/1031 W on the northwest side of the structure, excavated to a 
depth of 1.5 feet. A humus layer measuring .2 feet was removed. The fill was removed 
with shovel and trowel and then screened. Bottle glass, nails, other metals, knucklebone 
from a hog, and coal/cinders were removed and bagged. Heavy deposits of coal and 
cinders were present from a level of .8 feet to the termination level of 1.5 feet. 
STP #33 
Located at 1034N/1031W on the northwest side of the structure, excavated to a 
depth of 2.5 feet. A dark brown humus layer measuring .2 feet was removed. The fill 
was then removed with shovel and trowel and them screened. Bottle glass, flat glass, 
other metals, and coal/cinders were removed and bagged. 
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STP #34 
Located at 1034N/1025W on the northwest side of the structure, excavated to a 
depth of .8 feet. A humus layer measuring .15 feet was removed. The fill was removed 
with shovel and trowel and then screened. Bottle glass, nails, other metals, hog bones, 
and coal/ cinders were removed and bagged. 
STP #35 
Located at 1028N/1031 W on the west side of the structure, excavated to a depth 
of 1.2 feet. A humus layer measuring .2 feet was removed. The fill was removed with 
shovel and trowel and then screened. Bottle glass was removed and bagged. A �mall 
amount of ash was noted. 
STP #36 
Located at 1028N/1025W on the west side of the structure, excavated to a depth 
of 1 foot. A dark brown humus layer measuring .2 feet was removed. The fill was 
removed with shovel and trowel and then screened. Bottle glass, other metals, and 
coaVcinders were removed and bagged. 
STP #37 
Located at 1022N/1031 W on the west side of the structure, excavated to a depth 
of .9 feet. A dark brown humus layer measuring .3 feet in depth was removed. l)ie fill 
was then removed with shovel and trowel and then screened. Ceramics, and coal/cinders 
were removed and bagged. A heavy layer of cinder was noted at .5 feet. 
STP #38 
Located at 1022N/1025W on the west side of the structure, excavated to a depth 
of 1 foot. All fill was removed with shovel and trowel and then screened. Ceramics, flat 
glass, nails, other metal, and coal/cinders were removed and bagged. 
STP #39 
Located at 1006N/1031 W on the west side of the structure, excavated to a depth 
of 1 foot. A dark brown humus layer measuring .2 feet in depth was removed. All fill 
was removed with shovel and trowel and then screened. Coal and cinders were removed 
and bagged. A heavy ash layer was present at a depth of .4 feet. 
STP #40 
Located at 1006N/1025W on the west side of the structure, excavated to a depth 
of .8 feet. A humus layer measuring .2 feet was removed. All fill was removed with · 
shovel and trowel and then screened. Coal and cinders were removed and bagged. 
STP #41 
Located at 1OOON/1031 W on the west side of the structure, excavated to a depth 
of 1 foot. A dark brown humus layer measuring .2 feet was removed. All fill was 
removed with shovel and trowel and then screened. Flat glass, and coal/cinders were 
removed and bagged. A heavy ash layer was present at the termination of the test pit. 
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STP #42 
Located at 1000N/1025W on the west side of the structure, excavated to a depth 
of 1.1 feet. A dark brown humus layer with heavy ash content that measured .2 feet was 
removed. This heavy ash measured .2 feet in depth. All fill was removed with shovel 
and trowel and then screened. Flat glass was removed and bagged. 
STP #43 
Located under the structure on the cellar floor. No humus was present in this 
area. Bottle glass, flat glass, nails, other metals, and coal/cinders were removed and 
bagged. 
Surface collection: 
Examination of the surface area adjacent to the structure was examined for visible 
artifacts. This investigation produced artifacts that included window glass, nails, one 
clothing button, and one ceramic shard. 
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A-5. Developing mean and median· artifact dates for ceramics, nails, and window 
glass 
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Known date ranges of manufacturing exist for ceramics, nails, and window glass. 
These are developed through the examination of the initiation and termination of specific 
manufacturing methods. Mean dates are an average value obtained by adding all of the 
data and dividing by the total number of observations. Arranging the data set in order 
from smallest to the largest number develops the median date, or midpoint of the total 
data. The median is the middle value of the data set. Due to the population size of the 
ceramic and nail collections in this study a median date was used. 
Ceramic artifacts are made up of three components: paste, decoration, and glaze. 
The clay that forms the vessel body is known as the paste. Earthenware, stoneware, and 
porcelain are common names for paste. Decorative patterns were added to the ceramic 
exterior and interior through the use of a brush, decal, or techniques that adjust the paste 
of the vessel prior to firing resulting in an altered texture or form. The glassy veneer on 
the surface of the vessel is recognized as the glaze. It is composed of a combination of 
fused silicate mixture that has been bonded to the ceramic surface. These elements aid in 
the dating and identification of manufacturing methods for ceramic artifacts (Gillio, 
Levine and Scott 1986). 
Determining the mean ceramic date is accomplished by taking the sum of the 
artifacts making up the median date for the manufacturing date range for each ceramic 
sherd and then multiplying by the total frequency, or the count in any given interval, and 
dividing the sum by the number of sherds in the total population (South 1976). 
Developing the median date for the nail collection was accomplished using three 
steps. First, the manufacturing date range was determined of each nail through 
examination of the distal, proximal and nail shank. Second, a date range arranged from 
the earliest to latest manufacturing date for the total collection was developed. Third, the 
median date or midpoint for the manufacturing date range was determined. 
Mean window glass dating was determined using the Moir glass thickness 
formula (Moir 1987). To determine the mean glass date the thickness of each window 
glass sherd is measured using calibers. This measurement value is then multiplied by 
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